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Discharge o1 an 8-inch navy rifle at Indian Head Naval Proving Ground. 


WHAT SMOKELESS POWDER HAS MADE POSSIBLE.—-I.—[{See page 121.] 
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OUR LATEST AND FINAL RECIPROCATING ENGINE 
BATTLESHIP. 








HERE is no denying the fa hat t Engl- 
& Corps of the United States Na iew 
hl littie sentimental regre and a NY 
I ith oOnie actical appre 
nsion, tl i g trom our navy of tha aitl nd 
iighly devel d me mover, the multiple-expansion 
ciprocating ne ngil But if, be l i 
2To ll ‘ 
i nh if l ‘) é 
ot y 
il S I st 
i ( ( mn ea er! i 
eau of Stea I y 
i ~) i to Ne pn Ne Ss 
lliaging (¢ sulid ol le lp 
Y i S 
> aril ht l 
oO n i ston 
va i n and high rotationa ed 
s t ter-tube boilers nning under 
ced i ind ided hs r-heaters, and feed 
r | 
The ¢ ( ed f ie developme ( 29, VUE 
ma niu rs ower and a eed ¢ é Kno In ie 
trla I nein aeveioped a mean horse-powel n 
fi ru ( l ( 25.016 and a mean speed ol 
21.44 kn é imu horse-power developed for 
rs is 0,0 ind the maximum speed 
2 S ki Inte st, naturall centered on a com 
parison ol peritori n fr the Velawares piston 
en ht of ‘ North Dakota’s” turbines; 
il hough the turbines drove the ship at higher 
speed nd ith a smaller coal consumption per horse 
powel the rocating engines olf the Delaware 
howed a ior efficiency at all speeds in the con 
sumption of steal N superior fue conomy 
iy be an often affected by the quality of the coal 
dt ( sk of the fireman, and, therefore, 
t ‘ ed oO oOo the stoke-hole than to the 
engi ( e steam or water consumption is d 
rel by the efficiency of the engine 
s ) ol i t en 
made s L re k 
I ’ North Dak i 
I ied ( COdl nha il¢€ consul ot 
42 pounds pe hoi ( pe I ‘ Dela 
‘ ‘ m o t.02 
1 On e 24-hour run 
k! N¢ lakota burned Uv ons ith 
ite! nsumptior 23.94 pounds, and the “Dela- 
ure s i " tel sul ‘ 21.03 
yund se-po p ul The total ater 
onsumed pe iour by the turbines of the *North Da 
kota’ at 12 ) and knots respectively was 76,000 
pounds, 238,000 pounds and 349,000 pounds.; The re 
spective con ption for the “Delaware” for the main 
engines was »,000 pounds, 205,000 pounds, and 312,000 
pounds These fi es, considered on the score of 
im economy, are greatly in favor of the reciprocat 


and they indicate that the cruising radius 


of the Delaware” is considerably larger than that of 
ne No t! Dakota 

Why ther be asked, is the government com 
mitting itself t am turbine as the drive for 
tur battleships? The answer is, first, that the 
“Dakota's” turbines have been greatly improved upon 


has 


of 


economy 


in later models The number expansion stages 


increased, and the steam has been im 


been 


proved (as shown by recent tests of the Curtis turbine 


both 
even exceeds the figures obtained by the best reciprocat 





in England and Germany) until it equals and 


ing marine engine An even more important consid 
eration is the fact that the steam turbine, with fewer 
vorking parts ibject to breakdowns, is a far more 
reliable engine It can be driven all day long at the 


highest speed ithout incurring any additional risk 
of failure whereas when the reciprocating engine is 
forced to full power for a continuous run, there is 
always present, even in the best-constructed engines, 
the risk that some minor but essential part of the 
mechanism—a rod, a bearing, ete.—may fail and 
throw the whole engine out of commission 

~ —_—> «+ 6 +e - 





The French Deputies were presented recently with 
specimens of the new aluminium coinage with which 
it is proposed to replace the bronze coins in France. 
The 10 centimes piece is described as “something be 

veen a counte ind a trouser button,” and is said to 
be « n le ractive in appearance than a nickel 
oin, and igly and unhandy The “sou” is 
mut t but, of course, rather smaller, and it 
is expected bot f they are adopted, will cause 
eonsiderabl ion 
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ENGINEERING. 


An experimental road has been constructed at Truro, 


which it is claimed has the advantages of being 
resilient, mud and dust proof, noiseless, and requir- 
ing no removal of the old surface. It consists in 


spiking down on the roadway sheets of expanded steel 
used for the reinforcement 
2-inch depth of ordi- 
rolling 


similar to those so largely 
laying over it a 


with coal tar, and 


of concrete, and 


nary road material treated 
well in 

The final plans of the new Argentine dreadnoughts 
The ships wfll be called “Rivi 
davia” They will be of 25,000 tons dis- 
placement, and carry twelve 12-inch, twelve 6-inch, and 
twelve 4-inch guns. The speed will be 22 knots. There 
will, it is said, be two funnels and two skeleton masts 
The whole of the twelve 
big guns will bear on either broadside. The contract 
ships has awarded to the Fore River 
Works; and in view of the fact that there was keen 
competition for order among the leading ship- 
builders of the world, the securing of this contract is 


have now been passed 


and “Moreno.” 


of the new American type. 


for these been 


this 


a high tribute to American shipbuilding. 

A new railroad company has been organized to build 
from State of Puebla, through the 
Veracruz, to the Nautla, 
Herald. The $2,500,000 gold capital has all 
been subscribed, and Engineer Villareal, a 
member of the board of directors, says that the line 
will develop a region rich in fruit, sugar, coffee, oil, 
etc., and that the lemon trade alone 
will pay the expenses of the road. A branch line will 
also be operated between Papantla and Misantla. 


a line Teziutlan, 


State of port of says the 
Mexican 


Leopoldo 


freight on the 


According to the United Service Gazette, the first 
airship for the British navy, which is now being built 
by Vickers, Sons & Maxim, will be the largest 
of the kind will be over 500 feet in 
length and driven by 


vessel 
in existence. It 
two motors of 200 horse-power 
will be capable of driving the 
45 miles an hour in still The nominal 
power will be 20 tons, although its usual load, accord 
will 


vessel at 


lifting 


each, which 


air. 


ing to this authority, will not exceed five tons. It 


be of the rigid type, as this is considered to be best 


adapted for naval purposes 
There are over 400 miles of railway now in opera- 
tion in Guatemala, and various extensions are in pros- 


pect. One of these contemplates the building of a line 
from Zacapa on the Northern Railroad, about 100 
miles from the sea, to Santa Ana, on the northwest 
rn frontier of Salvador, where it will connect with 
the British railway already built, and thereby with 


capital of Salvador Much of the coffee now grown 
will thus find an outlet to the Atlantic 
been in need, and it is highly 
probable that the bulk of the import trade to Salvador 
will also be conducted along this route 

In his first 
Meyer asked 
These battleships he recommends should be of 


in that republic 


of which it has long 


Secretary of the Navy 


two battleships and one repair 


annual 
for only 


report, 


ship 

They will complete the squadron 
that type. A 
desirable, in order that the fleet may 


the “all-big-gun” type 


of eight vessels of repair ship is ex 


tremely be made 


more self-sustaining Mr. Meyer favors the building 


of practically all the new vessels under contract with 


private shipbuilding coacerns, not only because these 


should be fostered, but also because the 


construction is more economical when done by private 


industries 


concerns than at the government navy yards. 

There is a bill before Congress providing for a bond 
issue of $30,000,000 for carrying on the work which is 
construction and contemplated by the 
Reclamation Service. A complete de- 
scription of this noble project for bringing under culti- 
vation West 
SCIENTIFIC 


now under 


United States 


and semi-arid regions of the was 
the Middle West Number of the 


f December 11th, 1909. 


arid 


It is expected that 
“ar about two million acres 
ied at a cost of $70,000,000. When 
the system is completed some thirty million acres will 


next vy« 
will have been lain 


have been recovered and opened for settlement. 

We have received the report of the Public Service 
Commission of the First District of the State of New 
York, interesting facts. The 
number of accidents in and steam railroads 
within the city of New York was 56,481 in 1908, while 
in 1909 the number was reduced to 52,618. The num- 
ber of persons killed decreased from 444 to 325. 
is an encouraging decrease. 


which contains some 


street 


which 
The service rendered by 
the transportation companies is now better than ever 
before judged in proportion to the physical conditions 
and the volume of travel. This is largely due to the or- 
The minimum of service is 
continued a much longer period than heretofore, and 
the rush-train service has been increased.. The matter 
of adequate service is a serious problem; for during 
each 24 hours, passengers, equal in number to about 85 
per cent of the population must be carried. Fully 
one-third of all the passengers traveling in one direc- 
tion during the day are carried in two hours out of 
the twenty-four. 


ders of the Commission. 
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ELECTRICITY. 


The United Assoviation of Boston is 
urging the electrification of Boston railroad terminals. 
lt is considered very probable that the matter will be 
taken up by the Legislature. A rough 
estimate of the cost of electrifying the terminals and 
$50,000,000 and 


Improvement 


Massachusetts 


suburban lines is between 


$70,000,000. 


placed at 


The Fifth Annual Electrical Show, which was held 
in Chicago from January 15th to 29th, was unusual 
The Coliseum 
was held was roofed with a canopy of 


for its beauty of decoration. where 
the exhibition 
tinsel and ribbons, which were lighted up by means of 
two batteries of searchlights. The colored lights thrown 
on the gold and silver tinsel produced an extraordinar- 
ily splendid effect. 


Electric power is furnished to Helsingére, Denmark, 
from Sweden by means of a cable which runs under 
the narrow sea separating the The 
power is generated at a 300-foot fall of the Laga River 
in Sweden and is conducted to the coast by means of 
cable, where it connects with a submarine cable three 
The transmission of power by means of a 


two countries. 


miles long. 
submarine cable is quite unusual. 

electricity as an 
Hartford, Conn., 


A demonstration of the use of 
anesthetic was recently made in 
where a_ patient anesthetized while four 
frozen toes were removed from his foot. For the elec- 
trodes two zinc plates were used, one applied to the 
groin and the other to the ankle. During the opera- 
tion the patient, who was blindfolded so that he would 
not witness the work of the surgeons, felt no pain and 
chatted and talked in a natural manner. When the 
operation was over he experienced no after effects. 


was thus 


From time to time estimates of the power of a light- 
ning discharge are published which would give one 
the idea that every discharge represents an enormous 
eurrent. On this point Prof. Elihu Thompson, lectur 
ing at Princeton University, on “Atmospheric Electric- 
ity,” recently stated that “we must, however, be cauti- 
ous not to exaggerate either the current or the poten- 
tial present in a lightning flash. The current in a 
flash may at times be only a few amperes or may in 
discharge reach perhaps hundreds or ap- 
extreme cases some few 


a heavier 
proximately in 
amperes. It is doubtful if the potential much exceeds 
at any time more than a few millions of volts as it is 
that small local breakdowns start the dis- 
ruptive process which then extends through miles of 


thousands of 


probable 


length.” 


Following the recent attack on amateur wireless tele- 
graph operators, which has resulted in the presenting 
of a bill before Congress to limit their activities, the 
amateurs are banding together to 
any action which would interfere with their liberties. 
They claim that any experienced operator can pick out 
from a dozen sets of signals sent at the same time the 
one which he wishes to hear as each operator has his 
own characteristic method of sending a message which 


themselves resist 


is as easily recognizable as the voice of one man in a 
Also that if the professionals care to go to 
the expense of installing the necessary apparatus they 
can cut out all the signals except those they wish to 
receive. While there are many thousands of amateur 
stations in this country very few of them are capable 
of transmitting a message more than a few miles and 
hence the amateur trouble is not to be gaged by the 
number of amateur stations but only by the number of 
those few stations which can transmit to over a hun- 
dred or two hundred miles. 


crowd. 


The new Egner and Holmstrom microphone trans- 
mitter was lately given a test on various long distances 
starting from Stockholm. Conversation could be heard 


as far as Paris, which is an exceptionally long distanc: 


for telephones on the continent, or about 1,360 miles. 
The transmitter is based on the use of a light steel 
cylinder or flat box placed between the diaphragm 


and the carbon grains, so as to press with the flat bot- 
tom of the cylinder on a large surface of the grains. It 
will carry as high a current as one ampere and is thus 
exceptionally strong. The tests were carried out by 
the Swedish telephone administration, using a loop 
which passed through a distant city and then returned 
to Stockholm and to a instrument. 
Switching in the old transmitter and the new one al- 
lowed a good comparison to be made. Speech could 
not be heard on the standard system, but it could be 
well heard when the new transmitter was used on 
lines such as Stockholm-Helsingborg and return, or 
1,920 miles. Tests were also made between Steckholm 
and Berlin, and at this distance, 780 miles, speech was 
as clear as on 100 miles of line on the standard sys- 
tem. results had between the city and 
Cologne, or, 900 miles, after which the coupling was 
made with Paris (1,360 miles) via Frankfort and Ham- 
burg. A local line leading from Stockholm to Sunds- 
vall (350 miles) was added to this, making 1,710 miles 
in all and speech sent from Sundsvall to Paris could 
be well heard. 


subscriber's 


ood were 
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SCIENCE. 
During the month of January, 
were at one time in the heavens. 


1910, four 
The first of these is 


comets 


Halley's comet; the second Winnecke’s, rediscovered 
at the Observatory de la Plata on October 3ist by 
Poro; the third, is Daniel's, and the fourth inness’. 


The Austrian Ministry of Public Works is trying to 
settle upon a place where radium may be sold, and the 
price to be charged. The question came up when a 
quantity of ore shipped from Joachimsthal was found 
to contain no less than one gramme of radium. The 
this small quantity has been fixed at 380 
crowns ($77.14) a milligramme. Those who contem 
plate purchasing radium may have their addresses en- 
tered at the Ministry of Public Works in order to re- 
ceive information as to quantities and current prices 


price of 


of radium. 

Dr. EB. G. Acheson was presented with the Perkin 
medal at a recent meeting of the Chemist’s Club. In 
presenting the medal Prof. C. F. Chandler traced the 
history of the decoration and told how it had been con- 
ferred upon Sir William H. Perkin, Dr. J. B. Francis 
Herreshoff, and Dr. Arno Behr. Dr. Acheson received 
the medal for discovering entirely new materials suit- 
able for many purposes and now indispensable to the 
world. The substances with which Dr. Acheson's 
name is associated are carborundum, deflocculated 
graphite, and Egyptianized clay. 

The New York Aquarium had a greater number of 
visitors during the year 1909 than ever before, the at- 
tendance being 3,803,501, an averaBe of 10,417 a day 
These figures show that the Aquarium has a greater 
patronage by the public than all the other museums of 
the city, including the Zoological Park, combined, and 
1,800,000 more, for the same period, than the New York 
Hippodrome, which has probably the largest attend 
ance of theater in the city. These figures are 
unequaled by those of any other museum in the world 
of which statistics are available. 

The first spectroscopic observations of 
comet, made at Meudon by Deslandres and 
reveal clearly-marked discontinuities in the spectrum 
of the comet. The faint continuous spectrum is crossed 
by distinctly stronger lines, especially in the ultra 
violent region. On December 6th the comet showed a 
nearly circular nucleus, from which extended two 
curved rays of feeble briliancy, but distinct, and re- 
antenne of an 
The direction of these 


any 


Halley's 


Bernard, 


sembling in form the insect or the 
prongs of a two-pronged fork. 
rays was such that it appeared scarcely 
attribute them solely to the repulsive force of the sun. 
On the following day these appendages were no louger 
visible and the general brightness of the comet ap- 
peared to be diminished. These first observations 
show that the comet is already self-luminous and that 
its light is due partly to incandescent gases. 


possible to 


An asteroid, which appears to be a previously unre- 
corded member of the family, has been discovered by 
Boinot of the Paris observatory. In examining a pho- 
tograph made on October 19th Boinot observed a faint 
linear trace. As the star images on the plate were 
perfectly round and sharp, it was evident that the 
trace was either a defect in the photograph or the im 
pression made by a planet. In order to verify the 
observation, another photograph of the same part of 
the sky was made on October 23rd. The second plate 
showed the trace, a little to the southwest of its former 
position. It was, therefore, certainly due to an asteroid 
which appeared to be of the eleventh magnitude. The 
discovery was immediately reported to the astronomi 
cal bureau of Kiel, where the asteroid was provisional- 
ly designated by the symbol 1909 J. D. 
markable discoveries made by the Henry brothers the 
has been carried on almost ex 


Since the re 
search for asteroids 


clusively by German and American astronomers 


The French jourt Le Radium describes a long 
series of experiments made by Blanc, of Rome, in re- 
gard to the presence of thorium in various earths and 
rocks. The proportions of thorium found, expressed 
in millionths of the weight of the mineral, were as 
follows: Roman vegetable earth, 14.5; granite from 
the Vosges Mountains, 20.7: granite from Lake Maggi 
ore, 31.4; various specimens of syenite, 63.0 to 82.8. 
The experiments of Joly relating to the rocks of the St. 
Gothard tunnel, gave the following quantities of thor- 
ium (in millionths): 5.10 in the weathered sedimentary 
rock near Tessin; 11.8 in the schists, and 16.5 in the 
granite and. gneiss of the Finsteraarhorn; but Joly 
found also similar quantities of uranium and about 1 
ten-millionth as much radium. The that 
thorium exists everywhere, in all rocks, in sea water, 
etc., and it appears. not unlikely that with the aid of 
sufficiently exact methods, it would be found in all sub 
Blane has calculated the quantity of heat dis 


inference is 


stances. 
engaged by the thorium compounds in the rocks and 
has found it twice as great as the heat produced by the 
elements of the uranium-radium family in the igneous 
rocks which were examined by Strutt. Hence it ap 
pears that thorium must play a considerable part in 
the radioactivity of the earth, 
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A NEW STORAGE BATTERY STREET CAR 


ANOTHER EDISON INVENTION. 

The announcement was made about nine years ago showed no serious effect wher ipidly discharged, and 
that Thomas A. Edison would soon place on the mar no damage resulted from overcharging. Shortly after the 
ket a storage battery that would be much tighter and batteries were placed on the market it was found that 
of greater capacity than the u il battery and pro the graphite became oxidized and interfered with the 
vided with positive and negative elements that would yutput After considerable research it was discovered 
not deteriorate because in place of an acid an alkali that mically pure nickel could be substituted for 
would be used for the electrolyte Much was promised the graphite and would not become oxidized in use 


ous one 


cil, namely, quarter of an 


chine was eventually built 
perforated nickel ribbon. 


together 


inch 


during the 


inches long, with the sides finely 


which 


coiling 


in 


The 
spirally with the edges of the coils interlocked and fast- 


They had to be about the size of a lead pen- 


diameter and four 
perforated. A ma- 
made the tubes out 
ribbon was wound 


process. A vast 











———— a 


! 


po aaa ies 

















The car weighs but five tons complete and its construction represents 


a radical departure from common practice 


for this battery, and a year or two later it appeared 
The positive element consisted of nickel oxide inter 
spersed with layers of graphite and packed in perfor 
ated nickel tubes, while the negative element con 
sisted of iron exide and the electrolyte was potassium 
hydrate Both elements were supported in nickeled 
steel grids The battery weighed about half that of 


the usual storage battery of the same capacity It 


ARTIFICIAL P 


Dr. Marage has succeeded in demonstrating, by nu 
merous experiments, that the voice results from an 
intermittent vibration of the larynx and the air with 
in it, reinforced by the resonance of the mouth and 
other cavities situated above the larynx In a recent 
communication to the Paris Academy of Sciences, Dr 
Marage supplements this demonstration by 
that the 
these 


Ip the 


proving 
larynx alone suffices for the production of 
vibrations 


first of 


A NEW STORAGE BATTERY STREET CAR. 


Kut soon another difficulty developed. The nickel was 
packed in tubes of square cross section and these tubes 
would buckle or bulge outward, permitting the pow 
dered nickel oxide to filter down over the pure nickel 
layers and insulate them Then it was determined 
that a round tube would have to be used which would 
withstand the pressure of the nickel oxide 
ch tubes 


The prob 


lem of producing conomically was a seri 


RODUCTION 


BY JACQUES BOYER 


Muller had 
already experimented with the dead and isolated lar- 


from a larynx detached from the body 


ynx, but the sounds which he obtained were quite 
different from those of the living larynx, and he 
stretched the vocal cords by applying forces much 
greater than the muscles of the larynx can exert. 
These forces, which in some cases exceeded a weight 


of 2% pounds, would certainly have torn out the aryte- 


fects above 


Marage 
of the dog 


in the steel girders. 


amount of money was spent 
lem of the battery. 


Shortly after the batteries 


large number were sent 


Interior of the car with the seats raised to show the batteries placed 


in solving this one prob- 


market they were withdrawn on 


out to 


(Continued on page 


fering, morphine was first 


employed, in his 
In order to spare the animal useless suf- 


noid cartilages of a living human larynx. 
conditions of Muller’s experiments were abnormal 


were first put on the 


account of the de- 


enumerated, and about two years ago when 
battery was finally completed in its present form 


be tested on auto- 
132.) 


OF (4& ¥orvCLe 


Hence the 


experiments, the larynx 


administered hypodermi- 


six rings of the trachea, was 





these later experi 
ments performed 
on a living person 
Marage succeeded 
in nullifying the 
action of the he 

cal cavity by fill 
ing the mouth with 
‘steut,”” a substance 
which is used by 
dentists for obtain 
ing impressions of 
the mouth The 
steut which filled 
the mouth wa 

traversed by a ri 
gid tub which 
connected the lar 
ynx with the exter 
nal atmosphere. Al 
though the reso 


nant cavity of the 


mout! was thus 
suppressed, the five 
laryngian vowel} 


sounds. OO. O. Ah 
Ay. and He, were 
enunciated distinct 
iy by the larynx 
alone 


The investigation 




















was continued by 


endeavoring to pro- 


ARTIFICIAL PRODUCTION OF THE VOICE. 


duce vocal sounds rhe lef nd and right! i smal) engravings illustrate, respectively, the form assumed by the larynx in emitting a deep and a high note, 


cally and, three hours later, the dog was put under 
the influence of chloroform, and the larynx, with five 


excised. A rubber 
tube of the diam- 
eter of the trachea 
was then connected 
with the latter by 
means of a _ short 
tube of thin glass, 
so that a current 
of air 
forced through the 
extirpated larynx. 
The pressure of 
the air was meas- 
ured with a very 
sensitive metallic 


could be 


manometer gradu- 
ated in millimeters 
of water pressure. 
The compressed air 
was stored in a rub- 
ber bag similar to 
those which are 
employed for inha- 
lations of oxygen, 
and was kept at 
the temperature of 
98.6 deg. F. The 
muscles of the lar- 
ynx were stimulat- 
ed by the current 
of a smali induc- 
tion coil, which 
was energized by a 
storage battery, 
and the sounds 
(Concluded on 
page 133.) 
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WHAT SMOKELESS POWDER HAS MADE POSSIBLE.—I. 


BY ROBERT G. 


Except for saluting purposes, where smoke making 


is a factor in the ceremony, smokeless powder has sup- 
planted the older propellants 

Our biggest battleships could not be given their 
present powerful armaments had not smokeless pow- 
der made it possible to add to the destructive force 
of our guns while calling for much less weight per 
unit of energy than formerly 

Smokeless powder was first generally used in the 


time of the devolpment of rapid 
The 
smoky gun powder in those weapons would have blan- 
keted the defensive vessel in a cloud and have given 
a greaier chance of success for the torpedo boat. Thus, 
a military the change. Once 
veloped, however, smokeless powder became the step- 
ordnance engineering. 


French the 
fire guns to repel the swift torpedo boat. 


navy at 
use of 


necessity demanded de- 


revolution in 


ping stone to a 
This was due in the main to the differences between 
the physical actions of the old and the new propel- 
lants. 

Black gun powder has a very dignified antiquity. 


It is a mechanical mixture of saltpeter, charcoal, and 
Smokeless the other hand, is a 
combination in the atoms bear a dif- 
one an- 


sulphur jowder, on 
I 


chemical which 


and a far more intimate relation to 
Common gun powder is a violent explosive and 


Its grains, 


ferent 
other. 


its gases with great suddenness. 


generates 


however, when burned in a confined space, are only 
imperfectly consumed, and large volumes of smoke 
are generated. When used in guns, the products of 
this combustion give about 40 per cent of propelling 
gases. These propulsive gases have the double bur- 
den of moving the shell and this inert mass of smoke 
and unburned grains. 

Prior to our adoption of smokeless pov der, the 
charge was about half the weight of the projectile 
double the quantity of smokeless powder required to 
give the same ballistic results. Black powder exerts 
a very great and disproportionate stress upon the 
breech of the gun. Thence toward the muzzle, the 


pressure drops suddenly—especially if the grains be 


small and the mass thus easily inflamed. Our dia- 
gram shows graphically the quickness with which the 
highest pr ires are developed and the rapid way in 


SKERRETT 


middle of these units so that as the consuming flame 
reduced the outer surface the burning area of the hole 
was increased, maintaining thus a relative balance of 
ignited surface and giving a more regular and gradual 


dealing with the briefest fractions of a second of time, 
but measurable intervals that mean everything to the 
ordnance engineer. 


Higher velocities and better ballistics followed. But 
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Armstrong Gun, U.S, Navy Gun, 


Caliber Siuniass Shetnate 12.5 inches 12.0 inches 
Length of bore ane 198 inches 46 inches 
Weight... PB a . 388 tons 52.9 tons 
Muzzle velocity (per second) 1,400 feet 2,95) feet 
Maximum pressure, .... 23.8 tons 15.3 tons 


Armatrong Gun, U.S. Navy Gan, 


6 tons 5.79 tons 


Minimum pressure 


Average pressure,.., 6.37 tons 10.40 tones 


Powder charge 1%) §©=6 pounds 4) 


Weight of projectile a) 


pounds 


pounds 


pounds eo I 


Comparison of construction, powder pressures, ete., of the old Armstrong and the latest 12-inch navy gun. 


generation of gas. For a time, this answered. But 
the gun grew, and the exposed surfaces of the greater 
powder charge required offered large an initial 
burning area, and dangerously high and sudden pres- 
sures were produced at the breech of the weapon. 


too 


there was actually more smoke than before, the bores 
of the guns were quickly fouled, and atill re 
mained a wasteful percentage of unburned grains 
Such was the state of the art in this country when we 
went to war with Spain. 


there 
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Weight of gun, 68 tons; Weight-of sheli, 1400 pounds; Powder charge, 365 pounae ; Muzzle velocity, 2.600 feet per second ; Muzzle energy ,65,687 foct-tons, 
THE NEW 14-INCH, 45-CALIBER GUN NOW UNDERGOING TEST FOR THE NAVY. 


which they fall—the average propulsive force being 
but a low percentage of the maximum power evolved. 
lt is this average pressure that sends the shot on its 
destructive errand; and the aim of the ordnance engi- 
neer is to have this reasonably high while lowering 
the crest of the curve of maximum energy. 
! medy tried was in the form of larger 
given weight of charge, the super- 
x d to the flame should be re- 


duced—the | id of going off with a single 
flash burned more slowly, and the propelling force was 
better distributed the bore of the gun. This 
method led to the making of prismatic grains up to 
an inch and a half in regularly and care- 
fully Next, a hole was bored through the 


along 


diameter 
formed. 


Besides this, a big nercentage of the grain was blown 
out of the gun unconsumed. Advance for a time was 


blocked until the powder makers evolved a “slow- 
burning” propellant by changing the proportions of 
some of the ingredients. The purpose of sulphur is 


to lower the ignition temperature of the powder, and 
element inflammation momen 
tarily retarded By increasing the 


by lessening this was 
charcoal great 
that 


combustion of 


served as 
the 


thus developed was called “co- 


percentage of moisture was added, and 
a slowing-up agent in the 
mixture. The powder 
coa”’ because of its color—the consequence of the under- 
charred charcoal used. In this country, we later called 
it “brown prismatic.” The terms “quick” or “slow- 


burning” are merely relative. In either case we are 


general 




















PARTLY CONSUMED GRAINS OF 12-INCH 
GUN SMOKELESS POWDER. 


SMOKELESS POWDER OF VARIOUS FORMS AND SIZES TO SUIT 


DIFFERENT CALIBERS OF NAVAL GUNS, 


Smokeless powder has quite reversed the task of the 
ordnance engineer. His aim now is to provide an ex- 
plosive which can be made to suit the gun rather than 
to fashion the weapon to meet the violent vagaries of 


the older propellants. Our present smokeless powder 
generates a relatively low, regular, and progressive 
pressure from the instant of ignition up to the time 

hot 1 the muzzle f tl gun with its maxi 
mul ‘ ir big 12-inch rifles 


shows how much nearer the powder makers have come 
to solving the problem; but much patient experiment- 
ing has yet to be done before the ideal is measurably 
approached. 

The operative cycle of a shot moving along the bore 
of a gun is exactly opposite to that of a train of cars 
gaining full speed from a standstill. 
the engineer knows that he endanger his 
plings—even if he did no other damage— if he 
wide the throttle at the instant of starting. So he be- 
gins by just acquiring headway, and gradually 
increases the motive energy until the 


In the latter case, 
would cou 


oy ned 


then 


train has reach 


ed full speed—a matter of quite several minutes for 
a fast 
The 


to his proje« tile 


distance of a mile or two 
engineer, on the hand, 


only a flying start by suddenly apply- 


train and during a 


ordnance other can give 


ing a great and violent pressure; and enough of this 
propulsive force must follow the shell to the muzzle 
in order to give the desired maximum velocity. This 
must be accomplished within a period of not more 
than one-hundredth of a second of time, and, in our 
biggest guns, while the shot travels a distance of not 


more than fifty feet. A few figures will enable us to 


realize better the task set the ordnance engineer and 
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r} me 1 reduction of stre upon the breech of 
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average propul ? ire of something more than 
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(To be continued.) 
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A NEW UNITi.D STATES NAVAL GUN OF GREAT POWER. 


Our illustration of the new naval 14-inch gun can 


not fail to excite widespread interest among those who 


ire following the trend of development in the United 
ates navy The piece va constructed at the Mid 
ile Worl from plans of the Bureau of Ordnance, and 
received finishing touche in the naval gun shops 
Washingtor It is now undergoing tests at the In- 


dian Head Proving Ground which are giving much 
itisfaction to the officers of the Bureau 

There seems to be a growing conviction among some 
of the leading naval powers that, in view of the fact 


that future engagements will be fought at long range 


at which the remaining energy increases greatly with 
an increa in the size of the gun, future dreadnoughts 
vill b irmed witt i piece of large ealiber than 
tweive inche Gre Britain is building, if she has 
not already completed, a 13%-inch gun, and our 14 
inch ple ha ee! lesigned and i now being 
tested. with iew to ttine < navy ina pe n 
to arm future dreadnought ntirely with the 14-inch 


if it should be deemed desirable to do so 


The new weapon, which will be 45 calibers in length 


(that is to say its length will be 45 times the bore), 
measures over al feet 6! inches, and it weighs 63 
to it fix pro tile of 1.400 pound veight with 
1 chares fi "65 pounds of smokeless powder, and the 
hell leaves the muzzle of the gun with a velocity of 
§00 feet per second and an energy of 65,687 foot-tons 


It will be noticed that the velocity is 350 feet a second 
less than that of our latest 12-inch gun, but that because 
of the heavier shell the muzzle energy is greater. The 
lower velocity has the great advantage that the vres 
ure und temperatures in the bore of the gun will be 


less. and therefore the erosion will be reduced and the 


life of t gun before the rifling is so badly worn 

vay as te lestroy he accuracy will be considerably 
lenge! j hod of construction generally imi 
lar to that at n in the accompanying article entitled 
“What Smol Powder Has Made Possible”; and 
xCey hat ft der pressures are lower. the curve 
‘ pre 7 powder chamber to the muzzle 


1 IDHroximMa Line for the two pleces 
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The tel ‘ h is being installed in the Trans 

il Obgerva ' nd largest in the 

British Empi long and have an 
tuys i in ‘ j 
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The KRockefeller Institute’s Work on Infantile 
Paralysis, 


til¢ machil lel ( 
\< m ti oe ’ 

i r aoe i l ! t vro 
pinal ystem ad f ‘ rit sjinal cord 
and the nerve le d fi i the cord and 
extend thence Kl ind utte! 
most ti 1¢ | a ‘ I ou \ m is the 
I irone ( ( of i ody gray natter) and 

adend l I 1 eT? hict emanate 

a tree rhe neurones 

d ( ind infantile paralysis is an 

I e motor neuron The hole is like a 

é apl em The fibers (which make up the 
nerves) are the telegraph wires; the cell bodies (as 
grouped in ganglia) are the telegraph tations, com 
municating by their fibers with the extremities with 


one another, and with the main office in the brain 


ortex 

The sensory ganglia in the pinal cord, to which 
! ] i riace of the 
ence ft nsa- 
! d i cortex, from which 
n returt I ds are sent down through the motor 
inglia, ir e anterior horns of the spinal cord to the 

muscles working the affected area 


Infantile paralysis is known also to physicians as 


anterior paliomyelitis (palios, gray; myeclis, marrow 


1 term applied, no doubt, when the gray matter was 
erroneously ipposed to be marrow; and ifis, inflam 
mation ) So this disease is an inflammation of the 


anterior horns in the spinal cord—those parts of the 


cord which are concerned in muscular movements and 
development; and such a lesion means paralysis, atro- 
phy or degeneration in the particular muscles in- 


nervated from the part of the cord involved 


Infantile paralysis is generally an acute disease; 
ind by far the great sufferers from it are little 
children from one to five years of age Apart from 
the pathos in thi circumstance we vould infer 

hough not, of cow conclusively) the infectious 
nature of this form of paralysis. For almost all the 
acute infectior measles scarlet fever vhooping 
cough, and the like—are generally diseases of child 
hood idult ind the aged seldom contract them f 


they have once contracted them in childhood, because 


the attacl infancy has conferred, in most cases, 
lifelong nunity pon the individual Another rea- 
on for inferrit it tivity in pali 

' 
vhen nearl tl vhole Atlanti eaboard va vept 


and again in the summer of 1909, when the disease 
appeared in New York and s 


the United States and Europe 


yread widely throughout 


In perhaps two-thirds of the cases that have been 


tudied physician have concluded them t be infec- 


tious, though they could not prove this; in the re- 
maining one-third the disease has been attributed to 
falls, to antecedent maturing fevers, and to hemor- 
rhages into the spinal blood vessels In the light of 
our present knowledge, however, it is safe to consider 
that such falls, fevers and hemorrhages have not been 
causative of the paliomyelitis, but rather predispos- 
ng factors, making the tissues concerned vulner 


ible to the essential or specific nirus 


The motor neurones n this paralysis become 
smaller then they degenerate liquefy, and finally 
shrivel up; the fibers emanating from them degen 
erate and atrophy This process may go on to com 
plete destruction of these precious elements; or it 
may b irrested at any tage If arrested early, re 
pair ma nsue and the cells and their fibers regain 


fairly well their normal condition and function If 
unfortunately, the inflammation goes on, the size and 
shape of the spinal cord at the points involved are 
contracted and changed; and in consequence of this 
the muscles concerned become paralyzed, atrophic, and 
incapable of their proper function When recovery 
does take place these muscles are apt to remain small, 
rhaps throughout lifetimes These little patients 
uffer also retarded bone growth, deformity of the 
oints involved, sometimes lateral curvature of the 
‘ine, sluggish circulation, and impaired nutrition 
Such an illness begins suddenly with a high tem 
perature and all the symptoms accompanying a fever; 
there is a pain in the back and limbs; suddenly there 
supervenes paralysis, generally in the leg muscles. A 
child may be put to bed seemingly quite healthy; and 
may in the early morning manifest these sufferings. 
The outlook is generally good as to life itself, yet the 
everity and fatality of the disease, as in all infec 
tions, fluctuate widely; and taking it all in all, palio- 
yelitis is sufficiently disastrous to give medical men 
much anxiety, as it should give the community in 
general grave concern 

As intimated, the infectious nature of paliomyelitis 
has been rather assumed than proved; it would now 
eem that complete demonstration of infectivity will 
presently be forthcoming. We may then entertain the 
f a preventive and immunizing agent 


confident hope « 


FEBRUARY 5, 1910 


gainst infantile paralysis akin to that which ha 
wactically eliminated smallpox from human experi 
ence Early in 1909 two German experimenters, Land 
teiner and Popper, successfully inoculated two mon 
keys with the spinal cords taken from two fatal human 
cases of paliomyeliti In both the monkeys lesions 
of the spinal cord were on autopsy found similar to 
those in man 

In September of 1909 Dr. Simon Flexner and his 
colleague, Dr. Paul A. Lewis, of the Rockefeller Insti- 
tute, in New York city, obtained the cords of two chil 





dren that had unfortunately died of paliomyelitis, in 
which cords the anterior horns exhibited the charac- 
teristic gra and microscopic appearances Trans 
mission was then made to monkeys. After ether an 
esthesia inoculation was made in the brain of these 
simians through a small trephine opening. The in- 
jected material consisted first of emulsions in salt 
solution of the two human cords; .and !ater of emul 
sions of the spinal cords of the monkeys that had de- 
veloped paralysis after injection of the first emulsion, 


that from the human cords The spinal cords in six 
erie f monkeys thus inoculated showed without ex- 
cepti lesions similar to those of human paliomyelitis 


Now, a single 


virus resulting in experimental paliomyelitis could not 


successful inoculation with human 


establish the scientific case here set forth, because the 
result might have been due to a transferred toxic 
body; but in the experiments of Flexner and Lewis 
the transfer of the active agency of epidemic infantile 
paralysis was regularly successful In one series of 
seven monkeys the first inoculation was of human 
virus; the other monkeys were successively inoculated 


each with the us from the cord or the cortex of its 


predecessor, the disease regularly resulting. Hence, 


by these ¢ 


nd other equally conclusive experiments, one 
cannot doubt the infectious nature of paliomyelitis 

Again, later injections were made, not only in the 
brain of monkeys but also into the abdominal cavity, 
the blood vessels, into nerve substance (as in the sci 
atic) of these animals. Nor “can it yet be affirmed 
that still other avenues of infection (as the skin, the 
organs of respiration or the digestive tract) do not 
exist, for the entrance of the virus into the central 
nervous systen 

But now as to the nature of this virus which is re 
sponsible for infantile paralysis. It is at present in 
visible under the microscope Flexner and Lewis 


after most exhaustive search, have found that it is 


neithe i bacterium nor a protozoon, which parasites 
have |! I ola 1 as pathogenic of most of the in 
fectious eases The virus of infantile paralysis 


its infecting agent is of the same nature as that of 
smallpox t belongs to the class of the minute and 
filterable viruses that have thus far not been demon- 
Nevertheless 


smallpox virus still remains invisible to us, for a cen- 


strated with certainty ilthough the 
tury past a vaccine has been evolved from it by which 
we have practically banished this dreadful disease 
from the face of the earth; there should then be no 
reason in science why a vaccine or an immunizing 
agent against paliomyelitis should not now in good 
time be forthcoming. 

3y the way, did the reader note in this paper. the 
phrase “after ether anesthesia?” It means that the 
monkeys suffered no torture during these experiments, 
so beneficent in their trend for humankind. Let us 
congratulate ourselves that infantile paralysis is an- 
other added to the long list of dreadful diseases for 
which a remedy is being found through animal ex- 
perimentation, which could otherwise never have been 
evolved 

—>-+e-> 

An Electro-pneumatic Conveyer System for Libraries, 

An electro-pneumatic system is used in the Berlin 
royal library for carrying out the distribution of books 
to the readers. Upon this system the reader fills out a 
blank containing the name of the desired book, and 
upon this blank an employee writes an exact indica- 





tion of the place where such volume is to be found. 
The bulletin is then sent by pneumatic tube to the 
central office. This office is directly connected by ele- 
vators with the different stories of the building. These 
elevators are of small size and are operated electri- 
cally on a push-button system jesides, there is a 
large elevator running through all the floors for trans- 
porting persons and books. A set of pneumatic tubes 
also run from the central office to the different floors 
which contain the books. The employee of the cen- 
tral office who receives the reader’s bulletin sends the 
same by pneumatic tube to the proper floor, and on 
this floor the attendants read the sheet and bring the 
desired books to the elevator which takes them to 
the central office. This latter office then sends the 
books to the point from which the bulletin was sent 
in the first place, either in the main reading room 
or any other of the rooms of the library. 
= —)>~<-@->- ohana 

The production of mercury at the Almaden mines, 
Spain, was 1,017,023 kilos, or 29,472 flasks, in 1908. At 
Micares it was 50,685 kilos. 
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Correspondence, 











THE GYROSCOPE AS A CLOCK. 

To the Editor of the ScirentTiric AMERICAN: 
In regard to Mr. Baker’s item in the 
number relating to the gyroscope not maintaining its 
fixed 


January Ist 


relative to the earth, but relative to a 
point in space, if this be true 
by a small motor and set on a balanced pivot, would 


excellent timepiece, although slightly differ- 


position 
the gyroscope, operated 


make an 


ent from those in present use, make only one revolu- 
tion in 24 hours. The clock would of course have to 
be set with the axis north and south, so the gyroscope 


would (apparently) rotate from west to east. It could 


also be geared so as to denote the minutes and sec- 
onds, and would be absolutely accurate, with the ex- 
ception of the slight friction which would have the 


of slowing the clock a trifle 
also that the same principle might 


effect 
It occurs to me 
be made use of in maintaining the position of astro- 


nomical telescopes, if the vibration could be overcome, 


instead of the mechanical, clockwork devices now in 
uSeé 

To anyone who has the inclination to experiment in 
this way, a timepiece of this character would make 
ap interesting toy, and could be very cheaply con- 


motor should serve 
CaRL OFSTHUN. 


structed. An ordinary toy electric 
the purpose of a gyroscope. 

Edmonton, Alberta. 
——w seem t—— 

WHY DOES A WATCH-SPRING BREAK? 

To the Editor of the AMERICAN 

Why does a watch spring break after being in use 
while? If not strong enough, why did it not 
beginning? 


ScIeENTIFI 


quite a 

break at the very 
Such is the question propounded by the Editors of 

AMERICAN 

a strip of iron to be 


the ScrenTIFI 
fastened at one 
bend it a little 
after vi- 


Let us suppose 


end, the other end being free If we 


then let it go it will return to its place 
may do the same 


and 
brating a certain length of time It 


again and again, when we bend it more and more 


until finally after being bent beyond what is called the 
permanently deformed 


elasticity, it will be 


then assumed a difficult position in 


limit of 
Its molecules have 





re rd to each other from that they had before. 

If we keep on bending it still more it will finally 
break in two at the point where the strain is greatest 
ol here a defect may exist. 

N let us try a good steel spring Here we find 
no deformation appreciable When we bend it be- 
yond its strength, it snaps at once. At least it ap- 


to be so. The probability is, however, that a 


bending takes place first but at a point so 


pears 
permanent 
near the breaking point that the difference escapes our 


observation entirely 
Passing to the other extreme we wili take a strip 
of lead. There is then almost no elasticity, a very 


slight bending will deform the piece; but on the other 
hand, it take a considerable amount of bending 
or twisting to break it 

immediate 


will 


effects of 
ctherwise straining any given material 
might be the effect 


bending or 
But now the 
of a strain 


So much for the 


question arises, what 
not quite sufficient to produce an immediate deforma- 
tion, but applied during a long time? 

I can give here an example that I 
Take a piece of tin and a piece of 
zinc (in sheet) of the same size, bend them to some 
and fasten them. Two later 
them. The tin will return immediately to its former 
shape while the zine will remain bent just as it was 


have often the 
occasion to verify 
release 


extent weeks 


fastened. 


Or take a piece of tar and put it on the table. It 


| keep its shape, and even stand quite a pressure 
itho leformation or breaking down. Nevertheless, 
in the course of a few days its molecules will have 
yielded to such an extent that the piece of tar has not 
even been able to stand its own weight, and has 


spread over the table. 

Now, what has taken place with the zine or the tar 
undoubtedly with the materials within 
certain limits; at least it The piece 
of iron kept bent near the point of immediate deforma- 
tion, must in a sufficient time yield and be deformed. 
The watch spring, or other steel spring, kept bent not 
break 


occurs other 


seems to me so. 


quite enough to break must in course of time 
up. The continued tension of the molecules must have 
a tendency to displace them, and finally causes them 
to yield. 

We have an immense amount of information as to 
breaking of materials 
of all kinds under stresses applied at once or during 
a short time, but only very little concerning the effects 
of stresses applied during a tong time. Several 
steel members have given 
The general opinion among 
vibra- 


the immediate deformation or 


sus- 


pension cables or bridge 
way after years of service 
breaking 


travel 


engineers is that the was due to the 


bridges. These 


steel or iron 


tions over the 


vibrations 


caused by the 


caused the molecules of the 


Scientific American 


to assume a crystalline structure instead of the origi- 
nal fibrous disposition. 

It is said that a watch spring is more liable to break 
during warm than 
much tempted to question the correctness of that opin- 
ion. 

In the first place, as a general rule the strength of 


during cold weather. I am very 


However it may be so to some extent at least. 


all metals decreases with an increase of temperature 


Between the ordinary limits to which a watch is ex- 


posed, the difference is insignificant But it is not so 
as to the expansion of volume. The diameter of the 
barrel changes but little, but the spring, being 
very long, expands out of all proportion. In fact the 
length of the spring is about twenty-five 


very 


increase of 
times the increase of size of the barrel. 

That is the equivalent of placing the spring in a 
smaller barrel and increasing its tension and liability 
of breakage in proportion. ADRIAN GETAZ. 

Knoxville, Tenn 
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SAFETY IN MINES. 

To the Editor of the Scientiric AMERICAN: 

In your issue of December 4th, 1909, in an editorial 
discussion of the Cherry mine disaster you state, “the 
dust-covered’ pine timbers of the 
structural work.” This leads to a suggestion that the 
structural work in coal and other mines should not 
be made up of pine or other timber at all, but of iron 
or steel. Also, from another part of your discussion 
I conclude that ventilating shafts should be distinct 
from the hoisting shafts. 

In fact, the whole subject of protection to the miners 
should be studied out by scientific mining experts. 
The duty to protect the workmen rests as moral duty 
on the owners and operators of the mines, and this 
moral duty is in need of legal enforcement by appro- 
priate statutes State and federal. The men are clearly 


flames reached the 


entitled to protection, and protection would in the 
long run pay in dollars as well as lives. 
The whole subject of protection from preventable 


disasters—and most of them are preventable, as is 
generally discovered after the event—needs to be made 
the subject of expert scientific study. The loss of life 
and limb due to accidents in mines, in railways, and 
theaters, school houses and hotels 
when much of it, 
most of it, is clearly right here it 
emphasized that too much reliance is had on 
block 
No mechanical system can ob- 


to burning factories 
great; the 
preventable. But 


is appallingly more so 


must be 


mechanical signal systems such as signals on 


railways and the like 
viate the need of supplementary personal human vigi- 


lance. There must be still the human watchman to 
supplement the mechanical system. Mechanical sys- 
tems have their advantages—the advantages of au- 
tomatism. But automatism needs the aid of human 
intelligence and vigilance. There is too little value 


placed on human life—the lives of workmen, of trav- 
elers, of the spectators at the play, of the children in 
crowded school The man who sees 
on a journey is likely never to 
worst) their charred, 


the great houses. 


his loved ones start 
see them again, or at best (or 
almost unidentifiable remains. Or if they live, it is 
to be maimed, disfigured cripples. Or the man him- 
self may be stricken in his prime—the untimely vic- 
tim of a lack of care or of undervaluation of human 
life. Or the president of the railway system—as has 
happened more than once in the last decade—may 
himself become the victim of his own neglect and may 
ride to death in his palatial special. 

The whole matter of accidents is in a condition un- 
worthy of the intelligence of the country. For 
thing, there is lack of constant inspection—eternal in- 
There seems to be an unwar- 
ranted confidence in a gratui- 
tous assumption that accidents are not likely to hap- 
The proper 
happen 


one 


spection, day and night. 
wood, iron, and steel; 


that the ure 


pen. wiser assumption 


sure to unless forestalled They certainly d 


somehow they do not seem to be taken 


The plans for running railways, 


happen. But 
into serious account. 
mines, and ‘factories leave the certainty of accidents 
too much out of consideration, as if they were mere 
“sports” of Nature, whereas they are 
the certain and inevitable and hence preventable re- 
sults of well-known factors—factors of wear and tear, 
factors of growing structural weakness in timbers and 
factors of ever possible congruity of unfavorable 


mere chances, 


steel, 
circumstances, the incidental coming together of com- 
bustible 

In hotels it that fires are likely 
to happen at any or all times, and there is need of the 
eternal vigilance of a sufficient number of trained 
brains to keep the whole area of danger under intelli 
gent surveilance. Mechanical appliances should not be 
substitute for living 
For the automatic 


elements, etc. 


must be assumed 


regarded as a these inspectors 
but merely aids 


unmechanical way of getting “out of fix” at the 


system has a 


canny 
worst possible time. Indeed it can be depended on 
to do this very thing. These observations apply t 


railways, mines, and factories. It is not sufficient to 


determine 
that it 


have a jury whose negligence caused the 


accident or to say was due to some imperfec- 
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Prevention is the thing. 
deaths of scalding, burn 


tion in the automatic signals. 
Think what horrible deaths 
ing, crushing, maiming—-American men, women, chil 
dren and babes are dying almost hourly. The 
ening scene is familiar—the “unlooked-for’ accident 
the sending for the nearest 
the “carting away,” the “shoveling up” of the mangied 
remains, the horrible identification of charred remains 
by some jewel or scrap of a shoe or fragment of ap- 
parel. thing, through expert asci- 
entific study and adequate inspection. The subject is 
taken up 
schools, so 


sick- 


village or town surgeons, 


Prevention is the 


of enough warrant it being 
in the great universities and technical 
that men could be trained by proper study and prac 
tice to take important work of saving 
life by preventing would be a 
and useful work, if achieved 


importance to 


charge of the 
accidents. It noble 
and it 
railways systems should 


can be achieved 


Railroads or have a depart 
ment 


conditions out of 


with a trained corps of men to cope with these 
which At its head 
a competent man, not to operate trains, bul to remeve 
the dangers of accidental death sure to arise when al! 
are bent on running the trains on schedule (as now) 
and no thinking human 
lives entrusted to the railways system; these dangers 
right 


accidents arise 


one is particularly of the 


would be greatly minimized if the steps are 


taken. There is a railway west of the Mississippi 
River that has been operated for several decades, and 
it enjoys this unenviable distinction: The read has 
never caused a single human death. |! have heard 


also of a steamship line that has never lost a passen- 
ger’s life. This shows what is possible. If these con- 
ditions general, how much happier everybody 
would be. E. L. BLACKSHEAR, 
Fellow American Association for the Advancement of 
Science. 
Prairie View, Tex. 
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Ephemerides of Inness’ Comet, 


In order to determine early positions of Comet 


1910 a on photographic plates, the following epheme 





ris has been computed by Prof. O. C. Wendel) from 
Kobald’s element, given in H. B. 383: 
EPHEMERIS. 
G. M. T. R.A Dec Log. 12, Log. 
h. h. m. Deg. M 
1909, November 29.5 ese 14 BB + 42 «(97 
December 9.5 15 8 4 3 2 
December 19.5 - 16 B 29 2 
December TP.D. 0 octasecesses 17 15 iy 4 
1910. January OB... weve ot ow G W873 





From the same eiements, Mr. F. E. Seagrave has 
computed the positions given below: 


EPHEMERIS 





G. M. T, h. ; R. A. Dec 12, Log, 4 

1910, February CBicesce bbe 2 6 +13 B 0.8310 0.0818 
February 7.0. eos ... 2 2B +18 WD 9.5067 9.1100 
February 11.0..... scescccoee, SS WB + 23 18 9.908 0.1 
February 15.0....ccces eee 253 + 2 49 9.0055 6.1657 
February 19.0...00000. e000 -3 6 +2 & 0.080 0.1921 

23 19 4+ 82 SS 0.0608 0.2174 


February 23.0. 


The Current Supplement, 

The great bridge over the Red River in Indo-China 
is the subject of an article which opens the Current 
Supplement No. 1779. Mr. Richards explains some 
principles in design of friction clutches. A new 
gear for gas engines is described and illustrated. An 
invented by Mr. Joseph J 


valve- 


automobile chart has been 
Jones which serves the functions of a mechanical sign 
post. Briefly, the invention is a revolving card which 
tells the driver or any one in a car exactly where he 
happens to be upon a road. An article on the Ger 
man “Dreadnoughts” of the “Nassau” 
lished. A. Lottermoser discusses the 
physical chemistry in colloids. Dr. G 


type is pub- 


present state of 


Hudson-Makuen 


writes on stammering and gives some suggestions as 
to mod "Y d dy I. T. Cunningham 
\ itions f eels 
Most of us have probably never heard of Nicole Or- 
esme; yet he was the forerunner of Copernicus. Prof. 
Pierre Durham does credit to his work in an appre 


A very exhaustive article on the Paris 
found in the Supplement, an article 
view of the recent inundation 


ciative article. 

tunnels will be 
of peculiar interest in 
of the French capital. 


—.-- oe ee — 

The depth of the water in the middle of the Berlin- 
Stettil Canal will be 3 meters (9.84 feet). and the 
breadth at the surface in ordinary soil 33 meters 
(108.24 feet) In soft, peaty ground it will be from 
37 meters to 38 meters (1214 to 124.6 feet) 
For a distance 16 miles the bed and banks 
of the canal will have to be puddled with clay, the 
surfa oO canal there being above the water level 
he rounding country At one point the cana! 
osses the valley of the river by an embankment pro- 
vided with a culvert 160- meters in length. The 
eleven locks for the descent into the Oder Valley 
begun One of them has a fall of 9% meters 


(29.52 feet) The question of building a lift besides 


the series of locks has not yet been decided 


f t 


canal bridges are all to be built 





CLEARING SNOW 





i accompanying illustration 10 the construc 
tion and ation of a navel cylinde now plow dé 
slzned and co ructed in the Province of Ontario 
When he plo of remarkable machine is forced 
into a drift or « he now is lifted by the shovel, 

hich is it t vard and meets the expeller cham 
her the I gliding along until it comes in contact 

it} xpells th id of which revolve at a 
hig peed ul ‘ d direction Engaging 

ov he blade thy it upward and outward at a 
great vel delivering it to a distance of 50 or 60 


feet on each de of the plow and making a clear cut, 
11 feet in width, and at a speed of 6 to 8 miles per 
The snow is ele 


hour in a cut 10 feet deep 


vated and thrown at so great a distance from 
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FROM RAILWAY TRACKS 


BY FRANK C. PERKINS. 


hovel is attached to the bottom framing, the side 
plates, the interior web plat« and the expeller cham 
bers, by steel angles and plates. This apron extends 
forward five feet beyond the center of the expellers. 
The nose and shovel, being firmly riveted together, 
present a rigid construction to engage the snow. 
This powerful cylindrical snow plow has engines 
ecially constructed The cylinders are sixteen 
inches diameter with eighteen-inch stroke and work 
under a steam pressure of 150 pounds per square inch, 
the maximum speed being two hundred revolutions 
per minute. They are capable of developing 750 I. H. P. 
and are placed as near as possible to the expellers 
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IN CANADA. 


with a solution of potash waterglass. Sometimes a 
repetition of this process will be necessary to thor 
oughly fill all the pores of the stone. It is enough 
if the stone is saturated to a depth of about % inch 
Whitish brush marks may be cleaned either by rub 
bing with a piece of the same stone, or by refacing 
the stone, or by brushing with steel brushes. Should 
the solution not impregnate the stone quick enough, 
it must be diluted with more water. The solution 
should be entirely absorbed by the stone in about 
one minute. Whatever is left over on the surface 
after this time should be wiped away with a rag, as 
the crystals formed by the evaporation of the water 

would make a rubbing and cleaning of the 

stone necessary. A separate brush should 





the track, th possibility of the smaliest 
I nte t! it i ill l 
D | I nte he x 
pel ! ind 1 ited i 
ma in f tl ex | blad it 
the per i 654 
The a mpanying illustrations are front 
and ‘si f thi emarkable cylinder 
snow plo in one view the snow expellers 
ar hown in operation; in another a cut 12 
feet deep is illu ited The reader will 
doubtless note the impression which wedge 
ard apron leave on the snow. The thin end 
projects only 20 inches ahead of the expeller 
Other llustratior how the cleaned track 
in a ten-foot cut nd the machinery within 
the plow -.car, including the boiler steam 
pipes and engi The expellers are directly 
connected with tl engine shaft by means 
i two s | } it e] 


It is stated that each of the steel chain 


belis driven by the steam engine of this 





plow ts capable of driving the expellers at 





be used for each solution, so that the re- 
action should begin in the pores of the 
stone For larger surfaces atomizers or 
sprinklers may be used successfully 

Through these processes any soft lime- 
stone or sandstone may be made more com 
pact and hard. Their porousness and im 
perviousness will equal that of the hardest 
stone. After treatment they may be pol 
ished and cut. The great advantages of the 
soft stones—cheapness of quarrying and cut- 
ting—remain, and they can receive after- 
ward all the prominent qualities of the 
harder stones 

Mortar and concrete may also be hardened 
and compacted by these processes, so that 
they may be used with greater success in 
works calling for water-tightness, as water 
works, tanks, street pavements, sidewalks, 
artificial stone, cement blocks, etc 

Monuments can also be protected by these 
processes from the influence of the weather. 


>+o+o 








a moderat peed alone, so that should one 


belt be disabled the plow would still be abk 








to work a somewhat lower rate of speed 

The | of steel construction throughout 
the box portion having the ide covered witl ood 
like a box car I of is of imilar construction, 


which is fire and water-proof. A door is provided on 
each side in the middle of the car, the back end being 
left open for convenience in stoking the boiler. A 
lookout is built at the front end of the car from which 
point the engineers can be signalled to 

The front end of the car, entirely of steel, has thre 
chamber the two side ones being circular, open at 
the front and one side, in which the expellers revolve 
These are nine feet in diameter and three feet six 


inches wide Each expeller consists of a cast iron 


hub, upon which a formed four spiral flanges, hav 


ing a pitch of about fourteen feet Riveted to these 
flanges are four half-inch steel plates or blades twenty- 
two ineche wide comprising a true helix upon the 


hub The expeller ar mounted upon each end of 


the shaft and overhang the pedestals, the shaft ex 
tending into the circular chambers. On the middle of 
the shaft, which is eight inches in diameter, is keyed 
the sprocket whee!, which is connected with a similar 


wheel on the haft of the engine by the steel chains. 


These four parts constitute the drive gear The mid 
dle chamber opens to the interior of the car. On the 
front is constructed the nose of the plow. consisting 
of steel plates projecting forward to the end of the 
apron or shovel It may be stated that the apron or 


4 view showing an expeller. 

to shorten the drive chain. The engines exhaust into 

bottom of the smoke box of the boiler through a 

table nozzle, similar to locomotive practice, creat- 
ing a strong blast 

Hardening of Soft Stone, 
Mr. A. Kubelka of Bushowitz in Morairu has dis- 
covered a process by means of which the softest sand- 





stone or limestone can be made hard. The process is 
the following First, the surface of the stone must 
be thoroughly cleaned, so as to expose the pores. Any 
oil or grease spots must be removed with benzine or 
with the alcohol flame. Missing pieces must be filled 
up with cement mortar, using a 1:7 solution of water- 
glass for tempering After the stone is thoroughly 
dry, it is saturated with a solution of potash or soda 
waterglass. In case of rain during or immediately 
after this operation, the stone must be again cleaned, 
dried, and saturated with the solution. Then follows 
an impregnation with molten chloride of calcium. 
After this impregnation rain will do no more harm, 
as on aceount of the reaction of the chloride of cal- 
cium upon the solution of waterglass, the pores of 
the stone will be filled with insoluble, hard silicate 
of lime, while the soluble silicate of lime will be de 
composed and washed out by rain. Another method 
of Kubelka’s is to saturate the stone first with a solu 
tion of sulphate of alumina, in water, and when dry 


Process of Removing Hair from Hides, 

An article in the Ledertechnische Rund 
schau mentions, without describing in de 
tail, a new process for the removal of hair from hid 
in which the agents commonly employed for this pur- 
pose (lime, sodium sulphide, etc.) are replaced by “a 
suitable gas,” which effects the removal of the hair in 
from two to eight hours. The process is said to be 
especially valuable for the preparation of colored 
leather, and fine leather in general, as the product is 
of very uniform grain and free from the spots which 
are often produced by lime and sodium sulphide. The 
leather is also much closer, tougher, stronger, and 
more flexible than leather made by the usual methods. 
Hides treated by the new process may be tanned with 
bark, extract, or chrome alum. The inventor, whose 
address may be obtained from the journal quoted, will 
furnish detailed information to persons interested. 

+ 8 
The Coming Aecronautic Show at Boston, 

The first Aeronautic Show to be held in the United 
States without connection with any other exhibition 
will open in Mechanics Building, Boston, Mass., on 
February 16th, and not on the 23rd, as announced in 
our last issue. This show will remain open one week. 
Seventeen full-sized aeroplanes have already been se 
cured, and the exhibition promises to be a representa- 
tive one as far as the heavier-than-air machines are 
concerned. The manager can be addressed at 5 Park 
Square, Boston, by any experimenters having machines 
to exhibit. 


























The plow in operation. 


Front view of plow. 


CLEARING SNOW FROM RAILWAY TRACKS IN CANADA. 


Plow withdrawn to show nature of cut. 
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BERNARD PALISSY, THE FAMOUS 
FRENCH POTTER, AND HIS WORKS 


BY CHARLES A 


BRASSLER 




















Bernard Palissy, whose statue by Barrias appropri- 
ately graces the court vard of the Ceramic Museum at 
Savres, is one of the most interesting figures in his- 
tory 

Born about 1510, near Agen, now in the department 
of Lot and Garonne, France, he was apprenticed early 
in life to a potter, and interested himself greatly in 
the technique of his calling, particularly in the possi- 
bilities of the various materials. He traveled in 
France and Germany, keeping this object in view and 
studying, for this purpose, geology and natural his- 
tory, supporting himself in the meantime by working 
as a land surveyor. About 1539, however, he settled 
at Saintes and here, while engaged in his calling, he 
began his systematic researches into the manufacture 
of pottery and the composition of enamels. It was 
here, he says in his book, “L’Art de la terre,” “that 
I had no knowledge of argi- 


into enamels, 


without considering that 
laceous earths, I began my researches 
like one who gropes in the dark.” 

An enameled cup of faience 
hands inspired him with the determination to discover 


and for nearly 


which came into his 


a method of producing white enamel, 


sixteen years, neglecting almost everything else, he 
devoted his time and attention to investigations and 
During this period, 
as to colorings, 
foundation for his future 
unsuccessful, but 


experiments in this direction. 


doubtless, he made the discoveries 


glazes, etc., that laid the 
were 
he pursued his unparalleled 
tence and energy, sacrificing everything to what was 
more or less of a chimera, and to 
him no profit. He exhausted all his 
and lacking fuel for the firing of his kilns, 


success. His first attempts 


with persis- 


researches 
then considered 
brought 


what 


resources 


burning piece by 


Ridiculed by his neigh- 


was reduced to the necessity of 


piece his household furniture. 
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Portrait.of Palissy. From an old French miniature 
on vellum at Cluny. 


bors, bitterly reproached by his wife and tormented by 
the cries of his hungry children, he nevertheless perse- 
vered, until finally, when reduced to the last desper 
ate extremities, success rewarded his efforis. 

Unlike most of the investigators and experimental 
ists of his time, Palissy had conducted his labors sys 
tematically, and when he attained his object, he was 
able to repeat his work and obtain the same results 
A few vessels, ornamented with life-like representa 
tions of reptiles, insects and small animals and co! 
cred true to nature, were a revelation to the ceram 
ists of those times and brought prices that soon en 
abled him to forget the hardships through which he 
had fought his way to success. He continued and per 
fected his became famous, 
ning favor with the nobility and royalty, in the em- 
bellishment of whose palaces his genius was chiefly 
employed. This friendship stood him in good stead at 
the time of the massacre of St. Bartholomew. when 
the powerful protection of Queen Catherine and Anne 
de Montmorency, wife of the constable, saved him 
from the fate that befell so many of his fellow Hugue 
nots, for Palissy had embraced the reformed faith. 

A man of studious habits and keen intelligenc 
Palissy was among the earliest of French scientist: 
to substitute for the fables and fanciful 
so-called philosophers, hard facts, that 
of practical demonstration. In 1575 he commenced 
the delivery of a course of lectures on natura) history 
and physics, in which he gave a correct account of 
the origin of springs, the formation of stones and 
fossil shells, and advanced theories as to the 
methods of purifying water, the use of mar! as fer- 

(Continued on page 133.) 


researches and soon win- 


theories of 


were capable 


best 

















A cup and pitcher made by Bernard Palissy and now 


preserved in the Louvre. 


Palissy’s reproduction in pottery of one 
of Briot’s masterpieces. 


The Temperentia plate. 


Pitcher belonging to the famous Temperentia basin 
and two candlesticks, all in the Louvre. 

















Large platter embellished with reptiles, fishes and shells made by 


Bernard Palissy. 


“La Belle Jardiniere,” 


a famous plate by Palissy preserved in the 
Cluny Museum. 


BERNARD PALISSY, THE FAMOUS FRENCH POTTER, AND HIS WORKS, 
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THE HEAVENS IN FEBRUARY, 1910 of the Hare and the Dove Far below the latter, on 
BY HENKY NORKIA I ' i the southern horizon, those who live south of Virginia 
IRST among the astronor il di or Missouri can see a star of exceptional brightne 
overies of 1910 is that of a br This is Canopus, the principal star of the great 
liant cor ‘ i from Sou tellation Argo, and, next to Sirius, the brightest in 
Africa o1 Janua ! heaven Thi ta i tne I ! make u 
At tha j i I f anticipate that, like Siriu it might be a near neigh 
degree uth of the un; but it bor of ours in mace: but repeated and careful observa- 
va o brig! that it wa visible tior how that t is not ( It distance is too 
in full da ght to the unaided great to measure wcuratel but it i at least ten 
ey and observations of it er time as far off as Sirius, and probably i1uch farther 
next day at the Licl fror u Ca ist therefore ve really a mo 
Ob i he d tl odiut magni na exc ing 1! in at least a 
lir bright I i mtir ld in ft I 
background tl ng that tl omet wa e! lo the left of Orion and Taurus are Canis Minor 
ri i ino and Gemini, and right overhead is Auriga, with the 
This doubtl ul that it was then I neal bright star Capella In the southwest there is noth 
i n. a nzly heated by its radiation ng of much interest, but in the west we see two bright 
Fro i wn information which is yet avail objects, one above the other, not marked on the map 
abl t appea that the comet is moving rapidly nort! These are the planet Mars and Saturn, whose motion 
ea ird and diminishing in brightness It orbit among the stars makes it impossible to put them in 
as been computed and ephemeris will be found on pag: our permanent maps of the heavens. Mars is higher 
" : rn, and is redder in color 
hk f t ee Andromeda and Cassiopeia 
ind t ! I I ( ’erseu Thi inother of the con 
' it pe ib i I real res blance to any 
n i 
‘ F | t 
) i Or he 
i i i 
i 1 tl 
ing k le itl kee vell 
ste) rectally 
ib t he ‘ nning of 
Fe 7 her oonlight 
vn out 
faint o t 
Halley comet i till 
vi I ‘ ning ky 
ind ly increa 
ing 1 brig but it 
ill ibly be faint 
1 t naked y though 
perl I ir i field 
glas 
inatels be 
A J nortl 3 
4 
‘ ‘ al " ' } ~ 
th 3 
ig! le i and = 
west line. On February 2. 
N 
tl } ‘ ill be a 
about I I ot il or 
roughiy o1 and a half 
time the moon diam- 


h of the middle 


one ot these tars, and on 
the ! h it will be about 
th a1 distance north of 
h ternmost of the 
thre By following this 
t oO motior it can 
" y be found at any 
Lime 


1 of the month 
it ill be pretty.lo in the 
At 11 o'clock: Jan. 7 
At 10%, o'clock: Jan. 14 
At 10 o'clock: Jan. 22 


\ @f at sunset ana oon 


ifter it will vanish in the 
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betw is and the sun and becomes a morning star. 
At the beginning of the month she is easily visible in 
the evening, setting more than an hour and a half 
later than t sun, and at its end she is similarly con- 
spicuou n the morning skies. 

During the middle of February she will be invisible 
to the naked eye; but as she passes almost 8 degrees 
north of the sun, she should be observable telescopi- 
cally n full daylight, as a thin crescent, all through 
this tir 

Mars is evening star in Aries, remaining in sight 
till nearly midnight 

Jupiter is in Virgo, rising about 10:30 P. M. at the 
beginning of the month, and 8:30 at its close 

Saturn is evening star in Pisces, setting about 10 
P. M. in the middle of the month. 

Uranus rises only about 1% hours before the sun, 
and is unobservable 

Neptune is in Gemini, observable all the evening 
but only with a good-sized telescope. 

THE MOON 

Last quarter occurs at 6 A. M. on the 2nd, new moon 
at 8. P. M. on the 9th, first quarter at 10 P. M. on the 
P. M. on the 23rd 


2th, and farthest away on the 


17th, and full moon at The moon 


] neare u on the 
28th. She is in conjunction with Uranus and Mer- 
cury on the 7th, Venus on 
the 9th, Saturn on the 
13th, Mars on the 15th, 
Neptune on the 20th, and 
Jupiter on the 27th 
Princeton University Ob- 
sServatory. 
The Library of the Assy- 
rian King, Sardanapalus, 
During the interval of 
the past fifty years twenty 
thousand stone tablets, ap- 
proximately, of the library 
of the Assyrian king, Sar- 
danapalus, were found in 
the course of excavations 
among the ruins of Nine- 
veh and taken to London 
The texts written on 
them, which are related to 
one another apparently 
are now published in their 
original cuneiform script 
by the British Museum in 
serial collections. Variou 
savants of the whole. world 
have therefore an oppo 
tunity for further investi 
gation of the texts of 
their special province, for 
every kind of text in cune 
iform script presents its 
own particular difficulties 
to the translator and com 
mentator. In the _ four- 
teenth collection, or vol 
ume of the work are as- 
sembled those tablets of 
the king’s library which 
regard chiefly the objects 
of the three natural king 
doms. Obviously many of 


At 9 o'clock: Feb. 6. 
At 8% o'clock: Feb. 1@ 
At 8 o'clock: Feb. 21. 


twiligl io reappear, these lists were prepared 
mueb brighter in the Southern Horizon for purposes of medica- 
morning sky im April At 91% o'clock: January 29. tion. 

While the appearance of For this reason a prom- 
these come is exciting so NICHT SKY: JANUARY AND FEBRUARY inent physician, Baron 


much interest, a notable 


advance has been made in 


the explanation of these phenomena. Observations of thing in particular; but with the aid of the drawing 
the spectra of the last two bright comets ( Daniel's and in our initial it is possible to see how the ancients 
Morehouse’s ) howed that the light of the tail con found here the figure of the hero carrying the head 
sisted almost entirely of bright bands, given out by of the Gorgon Medusa, which is marked by the bright 
ome lumi ga But at that time po gas was star Algol 
kn re whi gave ist these band Very recently The bright spot in the Milky Way, between Perseus 
Mr. Fowler, of South Kensington, England, has found and Cassiopeia, is a splendid star cluster, showing well 
that a ‘ i ib containing small quantities of in the smallest telescopes 
nitrogen, and of carbon compounds (excited electrically To see how the northern constellations appear in 
80 as to glow), shows a spectrum exactly like that of the sky, we must turn our map upside down, so that 
the comet's tails, provided the pressure of the gas is the words “Northern Horizon” are at the bottom. It 
made exceedingly small will then appear that Cepheus is below the Pole, on 
Ase the preasure and density of the gas in a comet's the left. The Little Bear hangs by its tail from the 
tail must be almost incalculably less than in any Polestat The Dragon is below, with his head out of 
vacuum which we can produce by mechanical means sight and only his tail showing. The Great Bear is 


his gives us a satisfactory explanation of the observa climbing up the heavens to the eastward, and is 


tions The luminous particles, though so thinly dis already high. In the east is Leo, pretty well up, and 
tributed through pace are molecules of familiar above is Cancer, with the star cluster Praesepe. Far 
case and one of e mysteries which surround com ther to the right is Hydra—an immense constellation 
hs beer leared away whose head is already high, while its tail will con- 
HEAVENS tinue to drag itself into sight for three hours longer. 

he plendid and imiliar winter constellations are rHe PLANETS 
. ‘ , ) Mercury is morning star throughout the month, but 
1) outh, a ibout half way wi } Orion i infavorably placed south of the sun. He may be best 
| ry bris »> the lef j Sit er ibou the tl hen he rises about 5:40 A. M. 
West of thi fi t ill ¢ " Ver is evening star unt 2th, when she passes 


Oefele, assisted by noted 
cuneiform 
script, among them Prof. Zimmern of Leipzig, began 


scholars in 


to examine this collection with a degree of zeal that 
has become quite prolific. Apart from the many lists 
which mention minerals, the numerous lists of animals 
are mostly of a uniform kind. The names of animals 
are arranged in two columns, the same names being 


given in the first column in Sumerian and in the se« 
ond column in Accadian; that is, in Babylonian. Still 
far more interesting than the zoological lists are the 
botanical lists, of which there is a great number, and 
which give the most various directions to acquaint the 
aspiring physician with the effect and use of hundreds 
of medicinal plants. This fact may suffice to show 
that among the old Babylonians the knowledge of the 
natural sciences was already far greater than among 
their successors, the Greeks and Romans, whose names 
of animals and plants, it is manifest, have been de- 
rived partly from the Babylonian language. 

— 0 —— 

The shortest track for steamers from Panama to 
Yokohama, Shanghai, and Hongkong passes in close 
proximity to San Lucas Bay, near Cape San Lucas, 
at the southern end of Lower California, and to the 
ports of Manzanillo and Acapulco on the mainland of 


Mexico. Perhaps Manzanillo should be regarded as 


the closest port 
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METHOD OF ECONOMIZING GAS. 
BY A. J, JARMAN 

How to economize the consumption of gas for illumi- 
nating and heating purposes is a question of consider- 
able importance to-day. The price charged for coal gas 
at the present time in 
many towns and cities 
is so high as to prevent 
its use for coo! ‘ng pur- 
poses. Only b- exercis 
ing the utmost econ 
omy in using only just 
enough to cook the 


small quantity of food 
required does the use of 
gas for cooking become 
under 


PS sece 


advantageous 
such conditions. 

By means of a simple 
apparatus the heating 
qualities of the gas can 


be improved so as to 











reduce cooking ex 
SECTION OF THE GAS penses and the cost of 
ECONOMIZING APPARATUS. lighting as well; for in 
Welsbach and kindred 
lamps it is the heat of the burning gas that renders 
the mantle brilliantly incandescent. Moreover, the 
lighting qualities of the gas are greatly improved as 
well. The following apparatus, which was first made 
by the writer in 1872, has been put to the test in 
hundreds of cases and has proved its efficiency in 
every instance Any man who is handy in the use 
of metal-working tools can make one and fit it to suit 
his gas supply by attaching it to the supply pipe after 
the gas has passed the meter; the gas then belongs 





» consumer, it being the property of the gas com- 
pany ! asses the meter 

The apparatus here described is suitable for a ten- 
light meter, with all the fittings for lighting, heating, 
and cooking. It consists of a closed tin cylinder A, six 
inches in diameter and seven inches high without the 
conical top. Within this vessel is placed another cyl 
inder made of galvanized wire netting, with a half- 
inch mesh, the diameter being four inches and height 
seven inches. This wire cylinder is placed within the 
Within 
this space clean, white cotton waste is packed. A tin 


tin case, having a one-inch space all round 


cylinder C six and a half inches long and three and 
one-half inches diameter is soldered all round to the 
cone top of the cylinder A and is provided with a per 
forated bottom to allow the hydrocarbon with which 
the economizer is to be charged to run through and 
saturate the cotton waste D. The cylinder C acts as 
a spreader, causing the gas which enters by way of 
pipe E to contact in a thin layer with the cotton waste 
held by the galvanized wire cylinder and then pass 
out through pipe F. The apparatus is charged with 
benzine, gasoline, or a similar volatile hydrocarbon 
capable of being taken up by the nonilluminating con- 
stituents of coal gas, such as hydrogen, marsh gas or 
carbonic oxide. At G is a suitable brass stop-cock, 
which enables one to turn off the gas when charging 

















A 100-LIGHT AND A 10-LIGHT GAS ECONOMIZER. 


the apparatus with gasoline. The brass cap at B must 
have a disk of pliable leather fitted in the interior so 
that it becomes perfectly gas-tight when screwed down. 
It is necessary to make a hole in the supply pipe F at 
H so that in case the gasoline should cover the bottom 
of the inlet pipe this would prevent any flickering of 
the light due to bubbling of the gas through the liquid 
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The charging of the apparatus must be carried out 
in daylight, and it should be fitted near a window 
where daylight is admitted, for a lighted match, candle, 
or lamp must not be used. With these simple precau- 
tions the apparatus is perfectly safe. The cone top 
must be perfectly soldered where the tin cylinder 
meets, and all the brass connections attached to the 
inlet and outlet pipes must also be perfectly soldered 
India rubber piping or connectors must not be used, 
soldered connections, metal piping and screened brass 
connectors alone must be used. When the economizer 
is fitted and charged with about three pints of gasoline 
it will be found that the intensity of light from an 
ordinary naked burner will be vastly improved. 

It has been found that half a gallon of benzine will 
take the place of 500 cubic feet for direct illumination 
in this apparatus. 

The cotton waste in the economizer must be packed 
moderately tight. If packed too loose it will sink and 
give less surface for the gas to reach the-gasoline. Be 
sure and mark the outer end of the inlet pipe JN. 
This will prevent any mistake when installing the 
device. 

+ oo 
REGULATOR FOR INDIRECT AND DIRECT-INDIRECT 
STEAM HEATING 
BY B. A, JOHNS, 

Every indirect and direct-indirect steam heater 
should have some kind of a regulator so as to shut off 
the air supply when there is no heat in the radiator; 
otherwise, especially at night when the steam pres- 
sure goes down and the air box remains open with the 
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REGULATOR FOR INDIRECT STEAM HEATING. 


cold wind blowing directly into it, it will soon cool off 
the house. 

The accompanying illustrations show a very simple 
way to make such a regulator. Fig. 1 shows the gen- 
eral arrangement of an indirect heating radiator, and 
Fig. 2 shows in detail the regulator 


The radiator A is inclosed in a box in the usual way,’ 


taking its air from the outside through the passage B, 
and having a shutter or damper C mounted to turn in 
suitable bearings on a shaft. The latter has a small 
bell crank D secured to its outer end which through a 
link is connected to a lever FE. The lever E 
in suitable brackets F fastened to the regulator G 
The regulator can be made of two small frying pans 
or skillets, say about 6 inches in diameter. A part of 
the conical rim is bent outward, forming flanges for 
bolting the same together. The bending is done very 
easily. Place the skillet over the edge of an iron block, 
and with a flat peen hammer stretch the edge, say 
about % inch all around. To the lower head, rivet a 
small floor flange, which will serve for connection 
with the steampipe from the boiler. In the center of 
the upper head a hole is made large enough to re- 
ceive a half-inch nipple. To the lever is fastened a 
short rod, which passes down through this nipple to 
the diaphragm H 

The diaphragm is made of sheet rubber, say 3/16 
inch thick with one or more layers of duck in it. To 
the top and bottom disks of iron with beveled edges 
about 14 inch thick are riveted. To the upper disk is 
soldered a half-inch nipple or piece of pipe, serving as 
a guide The whole is now placed between the two 
heads of the regulator and bolted together very closely 

To the lower head is fastened the usual siphon pipe 
to prevent the steam from entering the regulator. As 
the steam pressure rises it will force the diaphragm 


127 
upward, thereby opening the shutter C in the air pass 
age B, permitting the cold air to pass under and 
through the bank of radiators, thereby heating them 
thence up through the register into the reom and will 
keep it open until the steam pressure goes down. The 
weight of the arm £ will then close the shutter, per- 
mitting no more air to pass until again opened by the 
steam pressure. A weight may be attached to this 
lever, so as to close the shutter more effectually. 

—- a ee 
THERMOSTATIC ALARM FOR HOUSE HEATERS. 


BY F. F, ALLEN, 


The accompanying diagram shows how a #simpie 
alarm for house heaters can be made. 

The object of this alarm.is to give warning when 
the furnace is overheated and needs attention, cr when 
the fire is nearly out and needs more coal. A thermo- 
static bar A 1% inches by 1/16-inch is made of copper 
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THERMOSTATIC ALARM FOR HOUSE HEATERS. 


and iron riveted together very closely and fastened at 
one end are brackets B, which are secured to a suitable 
base H. The free end of the bar A moves between 
two contact points D, made of ordinary screw-eyes 
These are screwed into posts C, made of %-inch dowel! 
and secured to the base H 

The whole is fastened in an inverted position over 
the furnace or other place where there is danger of over- 
heating. After the contact points are adjusted to close 
the circuit at the proper temperature they are con 
nected up to an electric bell and battery as indicated 
in the drawing. 

A switch is placed in the circuit at some corvenient 
point It will now be seen that when the thermostatic 
bar B moves to either side, according to the tempera 
ture and makes connections with contact points PD, the 
bell # will ring. When the apparatus gives the neces 
sary alarm the switch must be turned off until the 
trouble is remedied. 

aavisoweiienesiolcan otal a taaaiiatcidlbiatles 
ADAPTING A GRATE FOR SMALL COAL. 
BY J, A, BERGSTROM, 

The grates in the ordinary house heating furnaces 
are regulated and made for the best and most suitable 
size of coal to be used in each particular case. That 
is to say, in a large hot-air furnace where egg coal is 
most suitable, a very coarse and open grate is pro- 
vided, but in a smaller furnace, where smaller coal is 
to be used, a much closer grate is furnished. 

In some localities where pea coal is much cheaper 
than egg, stove or nut, it would perhaps be more eco- 
nomical to burn the pea coal, provided the grate would 
permit. As a rule, if the pea coal is used in these 
large furnaces, it has not proved very successful on 
account of the coarse grate, unless a new one is put in 
more suitable for the smaller coal, as the shaking of 












































GRATE ADAPTED FOR BURNING SMALL COAL. 


the old grate will cause the whole fire to dump into the 
ash pit 

To overcome this the writer has tried several meth- 
ods and has come to the conclusion that the best is 
that shown in the accompanying illustration. 

The grate is an ordinary rocking-finger grat« Be- 
tween every or every other finger (which will depend 


upon the kind of grate and also of the size of coal to 





ie placed across the entire grate a piece of 


inch pipe or bar. These pipes or bars rest on the 


bars and are not affected by the rocking of the 


bars 
will 


As the ashes accumulate on top of thes« 


them in place and 


burning 
taken not to 


re grat too much, a i great deal of live coal 


to burn in the 


ie grate bar 


and destroying t 
and grate bars 
nd to-day they are as good a 


luring the coal famine, a great 


was burned with perfect 
fire to clear it 
fall 


he led up on the fire again 


el tarting a new 


any live coals through they 


until enough 


ormed to prevent them from falling 


through 


Mior 1} ( noticeable the 


ero 


HOW TO BURN COAL ECONOMICALLY. 


I temperature 


ghou ntinuou night and day It 


bin and produce more 


result 
the 
the 


i st rv furnace is simply the 


carbon properties of 
with the oxygen of 
stior of one pound of coal 
» hes f i given off, but by the incomplete 
the 


4 000 


coal, as burned in 


domestic heater only about 


produced and the balance of the 


chimney, a rich combustible 


pas iwa ip the 
burned 


ybtai th highest efficiency from coal it must 


ned th the least possible supply of air con 


ombustion, as an excess of air 


t of the fuel into the chimney and a 


n if air from below the grate will cause 


blowing the fire door 


spent gases 


tment of the dampers \ 


am oimpre r adjus 


difficulty is soon reme 


very furna however, is constantly discharg 


rbon monoxide gas, which is per 


wiorti¢ ind | a very energetic poison, as the 
ombustion 

roasts out the 
the 


which is 


inarily the domestic user of coal 
drives it up 


the coke. 


the 


and chimney 


hen proceeds to burn only 
coal, besides it 


the 


one-half of the heat value of 


that escapes up chimney 


gas that passes away uncon 


produces a 


when burned uniformly 
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ARBANGEMENT FOR BURNING THE GASES OF THE 


bt 
bu 


COAL 
t itu than the coal itself, which may 
irying temperatures, even so low as to pro 
! the furnace are the result 
tl grate 

of the hot gases and air 

! ime temperature 
heating furnace is the 
in improved stove in 
ising The furnace 
t he t o a high tempera 
and therefor bove through 
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tin pipes. To keep this current of hot air rising 
“cold-air box" connects the lower part of 
with the outside air and is regulated wi a damper 


This cold-air box should alw: much 


as possible and never entirely) losed le there is 
fire in the furnace, a I a become ove! 
heated and may be injured 

Fig. 1 shows how the common hot-air furnace may 
be adapted to burn the gas of the coal. A small pipe 
say 1 inch or 1% inch is inserted through the upper 
part of the smoke pipe (as the gases here are the hot 
test), terminating in close proximity to the smoke 
collar j nside if the radiator of the stove The 
inner end may be fitted with a suitable spreader, such 
i hown in d il in Fig. 2. The cross pipes have a 
number of 16-inch holes drilled in the lower side, or 

















HAND METHOD OF REGULATING THE DAMPERS. 


The 
with some kind of a damper to regulate the 


pipe is fitted 
supply of 


facing downward outer end of the 





é As the cold air passes through this pipe it be- 
comes heated and at its delivery end is of the same 
temperature as the gases, but as the specific gravity 
of this heated air is much greater than that of the 
gases in the furnace, it drops down and mixes with 
the gases, forming a combustible mixture which now 
burns with a blue flame, just as in an ordinary gas 
stove. If a small piece of mica is inserted into the 
fire door this burning may be observed It is a very 
interesting phenomenon 

In orde to make the system a success the fire pot 
must be in perfect condition; that is to say, in a ho 


air furnace there should be no communication between 
the fire pot and the air chamber, no cracks and no 
leose joints. The fire door should be as air-tight as 
possible This may be made tight in the following 
manner: First, file and remove all rust at the edge of 
the door until a metallic surface appears; then cut a 
narrow strip of asbestos and soak in salt water, after 
which place it around the door and it will adhere. Put 
a litle oil on the door frame and close the door. The 
asbestos will then fill up any opening and bake very 
hard on the door 


if everything below the grate absolutely ail 


no combustion would take place, but as all fur- 


were 
tight 
less this leakage is enough to sup- 


naces leak more or 


port combustion in ordinary weather. In extremely 
cold weather, however, the slide in the ash pit door 
may be opened a little, so as to furnish a little more 
air 

A damper is attached to the smoke pipe above the 
air pipe, so that when open it will not cool off the air 
pipe 

A fire is built in tl furnace the ordinary way; keep 
the air damper closed until a good fire is obtained, 
then put on some coal and keep the lower damper 
open for a few minutes, after which close all drafts 


and open the air damper, regulate the same according 


to the heat required; that is to say, more heat, more 
air. Through the before-mentioned mica window ob- 
serve the results. All the gases in the furnace will, 
however, not burn, as some are bound to escape un 


consumed 


There is running a large, slow 
fire all long There 


fore it is best to coal the fire twice a day, in the morn 


more economy in 


day than a hot one at intervals 


and regulate it so that the fire burns 
with an even temperature. It will keep the house at a 


night and day. 


ing and at night 


uniform temperature 


When the furnace has been cooled for the day or 
the night the dampers may be controlled from any 
room above by simply raising or lowering a lever con 
rected with wires running over pulleys to the various 
dampers, thereby saving many a step. This is shown 


Fig. 3; a sectional plan of the levers is shown in 
Fig. 4 

In ordinary the 
preferably in 
week 
comes down. In 
shake but little, as the layer 
the grate will help check the draft 
stick a few pieces of kindling 


fire should only be shaken 
the but in 

will Only 
furnaces 


weather 
very 
shake 
with 


once a day morning, 


weather twice a suffice. 
the 


strong 


mild 


until first red coal 


very drafts very 
of ashes on 


If the fire is very 


top of 


low 





FEBRUARY 5, I910. 

ood 
The 

drawn up, then regulate as before described. 


into the fire. This will heat up the smoke pipe. 
ash-pit door may also be opened until the fire is 


With this arrangement in good working order every 


particle of coal will burn to an ash. The slate in the 


coal, of course, will not burn. 

This applies to all three heating systems in domestic 
namely, hot air, hot water, and steam, as it only 
of the 


In hot-air heating, 


takes care fire. 

in addition to regulating the fire, 
the cold-air box regulated. This box general- 
ly terminates outside the building under a porch. It 
source of annoyance because of 
the Sometimes the 
directly into it and cool off the house, 
will suck 
the hot air out from the furnace into the atmosphere. 
To placed in of the 
box, say 8 inches from the building, overlapping about 
12 to Then it will be impossible 
for the wind to interfere with the regulation of the air, 
which is generally done in the cellar with a damper 


or shutter 


must be 


has always been a 


changes in the direction of wind. 


wind ill 


but 


blow 


when the wind is in another direction it 


overcome this a shield is front 


18 inches all around. 


cellar 


also 


The pipes in the leading to the registers 
the registers. Avoid put- 
wire netting to catch articles dropped thereon, 
dirt than 


should be kept clean 


ting any 


as it will catch more anything else, some- 
times clogging up the meshes completely, forming an 
excellent breeding place for bacteria. 


The water pan should be connected with the water 


supply, controlled by a float valve. This insures an 
even water level in the furnace. 
In steam heating plants the boiler and radiators 


large enough to keep the house at a tem 


should be 


perature of 70 deg. in zero weather with one pound of 
steam, as this will take a great deal less coal than 
when the boiler and radiators are too small, and re- 


quire a steam pressure of 10 to 20 pounds. 
where the draft is good one day and poor 
favorable winds, the fault is with the 


built 


In houses 
the 
chimney It 


next, de spite 


should be higher. This is a great 
deal cheaper and better than to put an unsightly cap 
on it 
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HOME-MADE ASH SIFTER. 


BY J. A. BROPHY, 


A dustless ash sifter can be made at a small 


expenditure of money by following the lines of the ac 
Make a box 


very 


companying drawing A shaped as shown 


about 2 feet high, 2 feet long, and 10 inches high at 
its lowest part The box should be of such a width as 

fit a square hole in a base board B. Make the 
base board square to fit over top of an ash can and cut 
a square hole in the base board of such a size as to be 
entirely within the diameter of ash can. Nail the 
base board to the bottom of the box 

Then make a frame C of 1-inch wide stock, 1 inch 
narrower than the inside width of box and 1 inch 
shorter than the inside length of the box. Bore a \- 
inch hole in the center of one end of this frame and 


with %-inch mesh galvanized netting. 
three frame with thin board 
5 inches high, tapering the two sides, as shown, 


cover the frame 


Inclose sides of this 


about 





SECTIONAL VIEW OF THE HOME-MADE ASH SIFTER. 


and the discharge end open, which should be 
hinged to front end of box with two 2 by 2-inch hinges. 
Put a piece of rope through a hole in the upper end of 
frame and fasten it on top so that it will not pull out. 

The box is now ready for the top which has a hinged 
door D, as On top of box place a pulley and 
run the rope through the hole in the top of the box 
The end of the rope may 


leaving 


shown. 


and over the pulley wheel. 
have a large ring attached to it as showr. 

This arrangement will allow the sifting frame to be 
swung up and down, jarring the frame every time it 
strikes the block J fastened to rear of the box. 

Over the opening in frort of box fasten a bag-shaped 
cloth to guide the clinkers to a suitable receptacle and 
prevent dust from rising. 

This sifter has proved very clean and does not re 
quire a second shoveling of sifted ashes. 
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RECENTLY PATENTED INVENTIONS | may discharge the contents of the bottle by |thorough manner. It relates to a rotary press|also made for lubricating both the ax and 
Pertaining to Apparel. merely pressing upon a knob. When the press-| that forces the material to pass through aj|the wheels. 

ure is relaxed the bottle is closed automatic j constricted neck, squeezing out the last par SYSTEM OF BRACING FOR TRACTION 
ally ticles of moisture. ENGINES.—W. H. ENGi®, Tolstoy, 8. D. Thi 


POST-FORMING MOLD.—W. W. Batey, SPRING-POST FOR WOODWORKING-MA-|invention relates to systems of bracing for 


BUTTON N. Tweet, Hillsboro, N. D, This 


invention refers particularly to means of at 








taching buttons to garments and the like rhe . ae ae 

object is to produce a button having a resilient Chadwick, Ill This invention consists of a|CHINERY.—C. T. Cunnits, Long Branch, N. | traction engines, and is particulariy useful in 

or extensibl hank of improved construction, post forming device or mold which will per-| J. The object of this inventor is attafned by | connection with such vehicle or other atruc 

which will yield or s inder strain so as to| ™t of a post being formed in a somewhat | providing a manually-controlled gearing for|tures having spaced frame members supporting 
leve the strain t hich the attaching | ®t condition, and one in which the act of|turning the post and locking it in the desired] mechanism tending to distort the frame mem 

titches or cord jected removal of the side walls of the mold will | turned position; by making the post vertically | bers, or adapted to be unequally loaded 


cause a troweling action and produce a smooth | adjustable and providing means for locking it|by the frame members are liable to distortion 


finish to the sides of the finished post. to the gearing, and by providing a_ locking 


Electrical Devices, : - Nore.—Copies of any of these patents wil 
nea device for adjustably locking the spring finger . 







































SPARKING DEVICI I W GILES New F ‘ be furnished by Munn & Co. for ten cent h 
i yh gone ( W PoBRY Fairhaven, Mass Hardware and Tools, to San. Oem. ’ Please state the name of the patentee, tl of 
An object of this improvement is to provide a DOOR-LOCK.—C. R. Watuiin, New York, N , the invention, and date of this paper 
circuit breake: in induction coil which will | ¥- In this patent the object of the invention Prime Movers and Their Accessories, Eee: 
give one large spark instead of a succession | !% the provision of a new and improved doo! VAPORIZER-HEATING  DEVICE.—A E aT 
arks, such as those produced by the ordi | lock arranged to lock the main bolt against | Osporn, New York, N. Y This invention pro if] 7 TRA BA | 
ry form of vibrator Means are provided movement unless first unlocked by the key, to| vides a means by which the headlight or other |} : H iiNiaii aida ify | 
by which the cor ‘ eoil may be thor- . Prevent withdrawal of the latter and duplica-|jantern of the automobile may be utilized to | | —_ =! i 
oughly magnetized bef ‘he freak occurs | tion thereof by unauthorized persons, heat the vaporizer, so that when starting the | | a Vi £ ! era 
, ee | BACK-BAND HOOK AND CLAMP.—J. P.|machine it Is only necessary to light the|| otes he 
Of Interest to Farmers | FREEMAN, Social Circie, Ga. Among the prin-|!amp which will furnish the heat necessary | and Queries. ' 
é cipal objects which the present invention has}for starting the operation of the vaporizer = —— - Ae 
COVERED BARN-DOOR TRACK AND in view are: to provide a clamping device to}and if desired this heat may be continued | . 
HANGER I 4 MON oP ’ lowa. The | take up or to splice a flexible member of throughout the entire operation of the ma ee ee ee oy satante, onbeanie’ ue 
principal objects wil 2 nt invention | harness for attachment ef the same to a chain; | chine. books, etc, This will facilitate answering your ques 
has in view are: to provide a device for hang-| nq to provide an implement of this chara: STARTING EXPLOSION-ENGINES—J, E, | {0s Be sere and give full neme and address on every 
x goer ee ee vi aber via ant which is simple, economical and durable, MALIVERT, 32 Rue Pergolése, Paris France Ful) hints to correspondents were prinie at the head 
: . COMBINATION-TOOL FOR MINERS’ USE.| The method in this invention effects the start- jf this column in the issue of March 13th or will be 
is simplified in construction and arranged to 4. V. Des Morngeaux, Denver, Colo The | ing of the engine by admission to the cylinder a 
permit the instalation thenest iy se Hae in this instance is to combine and ar-|of a charge of compressed air upon the strok« ‘ oti ane 


| purpose 
perso 


(12184) N. C. says: I maintain that 


range in a novel manner a plurality of implk in which the explosion would be normally 
HAY-LOADER J. A. Jonnson, Wasco, Ill ments that are necessary for preparing ex-| taking place, and is characterized by the ar-|# Person at North Cape, Norway, on June 21st 
‘ l form|rangement of a diaphragm valve for each | facing due north at midnight solar time wi 


rm) ' h wT) ‘ } s the ; Oo he . e ® 4 
A mecaanism , may from tne blasts, wherein dynamite in stick 



















































































ground to an elevated point, and deposits it] i, the explosive agent that is to be fired by |¢ylinder for admitting compressed air from a} See the sun facing Fim. Supposing it possibi 
nto a suitable vel r} elevation of the ctricity or other means. receiver, the operation of these valves at the or him to remain in such position twenty-four 
pa meme , iy : al a rin i ne paceaiee: RAZOR-STROP R. E, Brown, Tidiout« Pa pemens Ppp ane . ? $ — , ing - : “ie pesboch ee a a ; en: be 
aed im wali ing aded and the A means is employed to connect the strop with with ‘ti s 1 < . = aE f rela ap prabep pi ae eM " ny “ong : ne “ys - 
lthe swiveled suspending eye or device avoiding re engine shaft, normally ‘maintaining ! sy ; a , at lis left; and 4 s : 
gis the usual bolt and nut arrangement generally hes shiggs ane Dapeng 2 DFASBHES Of compressed Ras OER, SER) Se wee ae 6 te 
BEATER FOR THRESHING-MACHINES | chitecticnniiis for the reason that it wastes sub- | ®!* which balances the diaphragm and keeps | The sun all the time is low in the heaves and 
J. F. TLIN Strawberry P t, and G FELLER, | stantial length of the strop, is bad in appear the valve closed, and releasing this balance | in such pee makes 4 complet ge oa 
Osbort lowa In the present patent the ob ance, scrapes and scratches wherever it con <b en Oma when the compressed air is to be | the celestial sphere In a conversat rong ting 
ct in view the provision of a beater frame,]sacts and is unsatisfactory in packing several admitted to the cylinder j friend “who has been there,” that to North 
imple in construct " efficient for the} strops together in a box GAS AND STEAM POWER-GENERATOR.— |©#P¢, he says that facing the sun at midnight 
purpose, and w | isily removed and E. E. Lamson, Salt Lake City, Utah The |O% OF about date mentioned, it -would deserit 
eplaced d whose stroke may be adjusted ee purpose here is to transpose the heat units}® Comparatively small circle in the twenty 
i length d tly of the other frames Heating and Lighting. of gas fuel into a mixture of steam and com-|*°° hours and would always shine | ic fa 
in the series GAS-BURNER.—H. C, Faner, Monongah, W.|pustion gases suited in pressure and mass|°f the observer provided he maintained hi 
Va Among the principal objects which the | and temperature to supersede steam in operat position facing the north. Will you kind! 
of eral Interest. present invention has in view are: the provi-|ing those types of engine; and, by thus linking | *@te Which contention ts the right on: A. Wi 
PICKPOCKET-DETECTOR.—M. Watp, New |®0" Of an apparatus wherein air, steam and/them to gas producing apparatus, to embody “_ pens ig a age olin 
ik: es rhi lates to an im gas are mixed and burned ; and the provision | a gas and steam power-system which will 1 - Zist as seen from the month Cape, Nor 
provement in ga P ind particularly to a of an apparatus wherein the quantity of g88/tain the advantages of the steam engines and ‘Pipe tise eons Ses We Sun 1s Vertically Ov" 
ew and imp d pocket, which is formed | ing mixed with the other ingredients may|combine with them the thermal efficiency ena vin ae of Cancer His declination chang 
# , oe oe gage trot saa be regulated. the explosive gas engine. | bet 2 seconds in that twenty-four bour 
‘ a deep t and a or ” as | hence we may say that he is all da long 
ket nd det ng ntrusion Of a picK- | ‘ - Tl» le of (% ’ I, . 
1 pocket m be | Household Utilities, Railways and Their Accessories, rae bp ap Bi, «. sa mod vein r a 
arment WINDOW-CLEANER M Ax, Red Bank SAFETY ATTACHMENT FOR CAR-|66 deg. 20 min. from the North Poi ll that 
DREDGING-SLEEVI \\ I Sue Oak N. J UO ect of this inventor is to pro | BRAKES J. B. Whicur, Greensboro, N. ¢ day of twenty-four hours The latitud of the 
‘ t of t invention is to} Vide an improved means for detachably se-| This invention pertains to apparatus for auto-| North Cape is 71 deg. 10 min. 40 ec. N 
tecting wall or}]curing a wiper-strip upon a window cleaner.| matically operating the brakes of a railway | Leaving the seconds out of the account. as 
tinuously around|A further object is to provide an improved | train in case of accident to the trucks or from | the effect of refraction for the present, we may 
t a t i tecting it against | form of tank and fabric-supporting means, | any other cause which tends to throw the|]say that the North Pole Is 70 deg. 10 
injury f sand. gra ' small rocks, but |Whereby a fabric may be removably attached | trucks into an abnormal position. The abnor-| above the north point of the horizon of th 
at the sar tir permitting perfect freedom | to the tank. mal movement of the trucks in any direction] North Cape, and the sun is 66 deg. 80 mit 
flexing dou gt tube REMOVABLE BROOM-PROTECTOR ter-;} Will operate to set the brakes in an air brake] from the North Pole toward the north polt { 
BASKET-HOLDER.—G. S. Parne and A, D,|THA CLARK, New York, N. ¥ In this case | System instantly and thereby stop the train./the horizon at midnight. The differenve is 4 
Priest, Winslow, M rhe purpose of the |the object of the invention is to provide a dé METALLIC RAILROAD-TIE.—A. M. Barnp, | deg. 40 min., which is about nine diar 0 
nvent t provide novel atures of con | Vice which can be attached to the head of a Topeka, Kan The invention relates to ties |the sun At midnight on Jiume 21st rem th 
structior for 1 basket de particularly | broom and which will operate as a protector!) such as shown and described in three Letters | North Cape, if you look to the north, if tt 
idapted for t relia ‘ding of a plurality | for the broom straws so as to reinferce them.| Patent of the U. S., formerly granted to Mr.]clear, you will see the sun about t ‘ ts 
of berry baskets or other small fruit baskets |In this way the device has a tendency to in taird The tie plate spans a channel plate, | diameters above the horizon, sine 
at the front « the gatherer. so that berries | crease the utility and durability of the broom |thus giving the desired flexibility to the tie,|will raise it apparently about a di 
mary conveniently ret | from the plants|to which it is attached, | thereby permitting the latter to successfully | After midnight the sun swi up rd 
bushes and deposites n the baskets, both} RECEPTACLE LIFTER.—J E. Wenman,! Withstand the heavy pounding incident to pow- | the east, and keeps on a circle 66 deg. 30 min 
hands of a person being f for the gathering |New Philadelphia, Ohio. This lifter can be | erful high speed locomotives passing over rails |from the North Pole as it goes. At noon then 
operation Wl the iskets are filled with |removably associated with cooking utensils or | held on the metallic tie, }it will be to the south of the North | 
ri they m | emoved by sliding them jother receptacles of different kinds and sizes TIE-JACK C. BeErKNeEr, Litchfield, Minn | the same distance, and it will te ve ft 
om g ment, and empty baskets may be|to permit their manipulation, which can bel'rhis jack is especially designed for use in |"°Tth points of the horizon by a dis coy 
placed in positior | locked or clamped in position at the rim of | lifting railroad ties and supporting the same | the sum of 71 deg. 10 min, and 66 4 
HYDRAULIC AIR-COMPRESSOR.—J. W.|® Teceptacle, by a simple manipulation, which) peneath a rail during the spiking of the rail |°%0 ™min., or 157 deg. 40 min, This is 47 d 
Nea. Kelia. Hawai Che invention provides | Pequires the use of but one hand, and which | to the tir The jack will enable one man in |} 40 min. south of the zenith, or about 
a new hydraulic a mpressor, arranged to} @0es not interfere with the use of a lid or|stead of three as formerly to replace ties in | '°™ the zenith to the south | 
utilize the fot of t yumped water to com- | Cover upon the receptacle, and can, in fact, | their proper position on the railroad track | horizon The writer of this has been to th 
press tl air isothermally in a very simpk be used to hold the cover in place spike and tamp them. fecsag, Cape and is describing wi 
and efficient manner It relates to compres CLOSET-FITTING.—W M WEATHERLY, _—_—— seen. The sua on Jun do , ' 
sors, more especially igned for use ers N. C. In the present patent the Pertaini to Recreation. a small cirel Rage e poms y . , 
wave motors, such, for instance, as shown and | invention has for its object amongst others to GAME APPARATUS.—C. F. Renner. Pitts ped id = dees 6 ye — : oo - : 
described in Letters Patent of the U. 8., twice | provide a construction which will permit the heed. Pe This game comprises a vessel for | a : . ‘hess rr » “ herr - _ 
formerly granted to Mr. Neal | closet to be used, when necessary whev a ie ath ef andh audenmed tines Spat , Fe : at yar ate 
COFFER-DAM FOR PLACER-MINING AND | roughed for standard fixtures and will alse} > 4, et ae ao , : : : 
PIER-BUILDING.—L. F. Gitmanx, Spokane, |t#Ke standard closets with gasket arrang 
Wash. The object here is to provide details | MP's sel and adapted to { tous sani elias eceal 
of construction vr a coffer dam whi h is| PERCOLATOR B N. Youne, Ottumwa,/Jt is entertaining, not ultoget! yame het ail. the \tieie tb Gee ee 
or erection at a selected point in a | lowa rhe object is to provide in this inven-| chance and may be played by any number of | trols its apparent daily motion as seen fror 
stream of water, and incloses an area of the|tion a device which may be cheaply construct players. the earth. You are correct as to the motion 
bottom thereof, any suitable means for the | ed, and which may be applied to existing coffer ee of the sun over the sky to the east, sout! 
removal of water from the dam being em-]|pots without any change therein rhe per Pertaining to Vehicles. and west duties the do <a anneal 
ployed, to permit an excavation to be made|colator is adapted tor making postum and ape er ie ; : : : anes : 4 
; : Face ai . eee SEAT-SECURING DEVICE FOR WAGONS. |thinking that it will be low toward = the 
in the soil thus exposed similar bever s. There is no possibility of ; W. Rass - ; ciliate” ith . Oak dates anki ace iat 
BARBER'S CHAIR \. Fiore. Trenton, N.| burning the beverages, since they are elevated roamandes ount nion, Towa : Phis eRe ON AR a2 ENDO Germiner? sea 
: shove the bottom of the wees’ ‘ improvement provides novel details of con- |#?°% our friend is wrong in saying the 
J rhe seat in this chair is beth revoluble |* ‘ struction for a seat securing device, that may | te sun will describe a small ci rh 
and movable forwardly and rearwardly, and rh be readily connected with the body and seat|Ccitecle is 6 deg. 30 min. radtus it th 
means are provided for positively locking the Machines and Mechanical Devices, of a wagon of the class of light freight wag-|8™allest one which the sun desert ’ all 
seat in successive positions against turning TENSION DEVICE FOR WIRE SAWS. J. | ons ach provided with an oblong box-like | Stars nearer the pole tha oo d > min 
and means for locking tl seat against for 1M. Owens, Oolitic, Ind. This device for wire | body having parallel sides, and afford con | describe smailer circles than that 
ward and rearward movement, with, a unitary | saws of stone-sawing machines is arranged to] venient and reliable means for detachably |8tats describe circles around the yx I 
device, such as a crank, for operating both permit convenient vertical and horizontal ad-| securing the seat transversely on the wagon | Pole star describ circle of 1 di 0 
of the locking means justment of the sheave, over which passes the | body. 15 see, radius 
MEAT-HANGER J. Fowter, New York, N.|endless wire saw, to give the latter the neces CAR WHEEL AND AXLE B. L. WortrHEn (12185) Cc. F. H. says As I under 
Y The improvement has in view a hanger in|sary tension and to bring the saw into proper’ ‘rycson, Ariz. Ter. This invention relates tand it, th irth’s hour circles are 15 de 
the nature of a clasp, which is adapted to be | position according to the thickness of the slab/ car wheels and axles for general use, ar t and a degree is equal to 60 geographica 
easily applied to and detached from a side of |to be cut from the stone block, The invention, particularly for service upon sma : . Now if the @istance between » 
bacon or other similarly shaped piece of meat, | relates to stone-sawing machines such as shown lin mines and adapted to » « I « i 15 degrees, and as the h 
and operates to firmly press on the meat at]and described in the ters Patent of the I |The wheels are provided wi and ai verge toward the poles, the milea os 
each side and give it the desired shape. S., formerly granted to Mr. Owens lloose upon the ends of th xls ch hub] number of degrees for each hour must va 
SIPILON W. P. Curisrorpuer and C. Der ROTARY PRESS J. A. Down, Fall River,| has a ring-like enlarged portion hich works | Which is it, and how is the milea 
LUKACSEVICS New York, N. Y This siphon | Mass There is provision in this invention |in a recess in the framework, tl wl | being | parallel figured? A. Your difficult abe t 
is for use in dispensing beverages and some|for a device which will compress material |by this arrangement pr ! ! ror leaving | degrees and the miles of longitud iris 
medicines The bottle being filled with a liquid | efficiently and rapidly, and draw off the liquid} the shaft The two wl pon the same ]|not remembering that a geogt aphient! 
for instance carbonated water, the operator |exuded frum the material, in a convenient and|shaft thi turn independ Provision is ]|one-sixtleth of a degree of the earth 
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tet 1 | « rt d « t t i i thar 1 =mMotorcycl Mariottss mile on the 
, dk . he j i mpat ‘ Stanley steamer at Ormond Beach in 28 1/5 
| f id cond I » miles an hour is, we believe 
I B I hi h xten the re rd G. H. Curtiss claimed he made a 
| with sr I u 1 263/5 seconds on a 8-cylinder, 30 Il, P 
it u t t le of his own make at Ormond, but 
} i zg nif Ss was not official The motorcycle record 
{ | ‘ ) ‘ on of ordina raisl ‘ wD 6seconds was made on a 
, ' 4 ild rarely appr h track by Fred Huyck 
oe ages (12198) A. W. S. says: We have trou 
. acs sill 4 with resonance or ech it yur church 
' , : which is very annoying Phe audience room 
| 2193) R. W. says [I wish to get a}... about 70 fect lene, by 40 fect wit 1 
: | ‘ a | m which pu i speaker's desk is in the center of one side, in 
i tht ft unde ind lat front of organ and choi We are considering 
. / is a defini ng. I have a sm © |the matter of stretching a wire the length of 
Ww hos ng ited 0 hors the church at some distance from the speaker 
; I ders + inel diamet t/and in front of him Will you kindly tell us 
ig . } 8 sdrok [ also hav 1 four ae if a wire would at all relieve the situations 
. } in eng wl linder diamet« Would several wires be more likely to reliev 
t hes diamet nd » inches Now trouble? How far relatively from speake1 
‘ ; oat , oe | tl these engi 1 rated at 20 ree toward opposite wall should a wire or wires 
, pw d | Would kind er ough to show|pbhe placed, and how high? A. The echo in 
| wh tl Is ich a 4ifference in s ur church will not remedied by one Ww 
| \. You ar t that a horse-power re} nor perhaps by a large s ru 
" ( | K i Selectiv fect che t amount of work d a the 1 m hit wa 
nds ta t “ so fine as to be nearly 
” ‘s could be stretched across th room 
! ff the audience perhaps ten 
- ! t from the fl and that these would break 
- und waves Hundreds of wires wer 
work dor s th d is used, ranging back through the room, at 
P i I mea t tb sal height overing all the space Phe 
ur s ind if wo en s hav t emedy for an echo is a full audien 
I d ited their makers, and i Next, the hanging of loose curtains of soft 
K d tl pI x if vo ke | pow t materials on the walls Prof. W. Sabine of 
fa bodic xplanat tha u on wi Harvard University Cambridg¢ Mass has 
~ dia mete d Ke OF ¢ d Ss mad many experiments i this matter You 
t di m is a pu I s and a xplode Ul . a we will find an article upon his work in our Sut 
ruff P ag ress Mig proportionate ex No. 1772, which we will send for ten 
i < | 7 . ins king n fectiv | . eee 
" i 7 : : (12199) W. J. W. says How cold 
a. \ ( H. M. S. says On November : ; : pee ae , eee 
. ' : — d ns pam \ great on inswers have stated that it 
: : and ce Sem COGN vould 230 deg. Fahrenheit w th 
Phis as I watched it : ! I t working from tl masis that 
_ ‘ et d d I , rg = ro Fahrenheit is 460 deg wlow the 
’ p l tt \ hl Sta wl I I \ Abs it 1 s the tem 
. ‘ " . a . Ald - the Const = o i it whicl i hea Ww ild removed 
The chang wal soe See 23 m a d t temperature at which 
“ * c , , y at me motion W ld is From t ‘ 
W ' ff to the slig different p w hic went ts that all on ontract 1/27 ad 
! ! t tl g itmosy r pean iii’ Goalie a as 
. = . = , ‘8 : : , leg W a " 1 that 
W | I tl ii d t | ane , re 27 eee ound : 
, t ght « At tl $59.4 deg. I This is ind in 
' " . w 7 = rg xthooks 0 ys The d 
m I t) about tw . say ‘ 
. | LR | , . s. W W d tw 1 tw t l : Deg s of a Ler I d 
© : _— x lea t relat 1 t 
. TI g i ‘ : 
\ g “ t . the n to t q 
A ; H Q i e if it w tw 
\ 1 - | ‘ . t " 
\ , rE weg 229.7 deg w For the tl 
ate tiy l ‘ pt nt g s on wl tl ibsolute zero is l 
s ind I sing a decepti Carhart’s University Phys V i, pag 
(12195) E. R. says In 1900 Dewar} 29 
pis " | Lined temp f 260 deg. ¢ (12200) H. B. says Can you tell me 
lu d t iting liquid hydrog las a low : . photograph has ever been sent by 
‘ . WW d itur tained si id how I . an graph I vheth it would b 
: - , Mm & temperaty - =s ossibl \. We have never heard of sending 
sat \ v . W g. ‘ A. Mu has been d ‘ sted photograph by wireless telegraph and we 
aig ‘ irdi th productic f Ww mperatul In e sure we do not know whether it is possible 
B me last remaining gas was liqueiied not He would be a rash man who would 
Y Ss \ ingh Onunes of Leyden, Holland. Heliu t the bound for the possible in this world of 
i ' 8 N 1 j f 6 ) pressu ) 100° atmosphe “ sai 
- of , arlene _ nt 
; ‘ z ' on ah Atevagrae yg ome : rh (12201) A. G. asks: I have been try 
I w ror und i M tw still fur ed by the reg rati ng t lild a Wimshurst electrical machin« 
p ( $1.50 R t | ind j d lhe oiling | s described in the SCIENTIFIC AMERICAN Sup 
l Mot \ G nd itmosphe rressure is ENT No. 48, but I ha neve! een a 
’ rT 268.5 deg. ( By boiling it under a pressu © procure the brass balls to tip the rods and 
: P n wter m I tl temperatu ibes with, that is, solid brass ball I car 
- 1) J. M. ask ( ‘3 ou tell m s d “4 sana - ; den re : . get p - ” pegnante b Ww pea there 
; a Ther j substances know Kind [ Omposition or filling a pers 
GO RAN , - } y an carried furtl i id fill in the hollow brass that would an 
a int D y OT d =W t purpose just as well as the solid 
: ‘ within s A. It not né +} ra 
‘ | 
. (12196) P. T. say Will you be kind}, } ae 2 : 
‘ ' | They will work just as t tl 
: 7 the following If,/are not as strong as if solid You may fil 
2) S. N.S. say If you have tl nstal a bricklayer 's mb bob wa *|them with anything to make them stiff and 
" 1 nt : ss{- |! nded in a vacuum and kept perpendicular strong Even a wooden ball covered with tin 
, : proximate ja through spa he surface of the| toi] would serve th purpose, but to a less 
, . irth ao niform speed say OV miles pt degree, since its surface would not be smooth 
. \ ! N d the i boD show a true p Only the irface of the metal on a static ma 
pendicula would it b ghtly out, and hine takes part in the electrical action of th 
so would thie tl iked h 
\ \ would not de it rom a ‘ 
n di line te o % G (12202) W.M. asks: Can you supply 
I a 1 im ist p* " t with a formula to meet the following cas« 
1 ; 
- . N would be aff d by a vy ¢ oo | it is desired to calculate the quantity of wate 
. . : per | na 1m It is going v delivered and height of jet from the nozzle of 
: ! ! ‘ - h faster than that at present by the mo-|@ fire hose when the following details ar 
. ‘ n tl th thr gh sp: at the eno1 given, viz., head of pressure at fire engine or 
! individ oft ‘A wiien o nd. It is also|clevated tank, length and diameter of pips 
\ ; : e with a y ty of 1,000 miles per tal fall size of delivery nozzle I have all 
Ms : E | = ti quat by ¢ ustward - usual hydraulic formulas and tables giving 
: » h upon ‘ aa ill das a ww of water in pips etlngyere loss of head or to 
: - e-quartet us fast that in the latitude | friction in pip From this latte enten (fric 
ae . ‘ke a , New York Ra fall mewhat to the east | tion) it will be found that a moderately long 
| nt f 1 which they dropped + | pipe, say 1,000 feet, of moderate diameter, say 
y : | is @ snoth ,us tl fact that|° inches, having a head of 100 feet, will have 
: ” ' | go from a vel of mo rapid to one of |#® the head absorbed in friction, but in prac 
. 4 we | pid ' f tl rth See Young’s I actually get a moderately good fire 
‘ al Ast , = wre end f « eam through a 7/S-inch nozzle. It it under 
: mid stood that this result is obtained by the small 
| 12197) C ce slate & bein thet orifice of nozzle delivering less quantity and 
. bi - ‘ ; causing a reduced velocity of pipe, and there 
: i mote en driven t 1 higt fore less loss of head; but I find no formula 
! peed thar he automol and that the rule whereby to work out the problem be 
Ml ! d how I ts that the automobile ha re described viz quantity delivered and 
irl u ast Who is right, and | height of jet. Books do not handle this special 
i WM what s tl rt rd \ In reply to your question \. In further reply to your lette1 
- d . the fomobile has made faster time the height of a jet of water thrown from a 
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hose nozzle is calculated by the formula 
h KH, in which h the height of the jet 
in feet, H the head of water in feet (or 
ad corresponding to the pressure, 0.45 
unds to the square inch pressure 1 foot 
head), and A a coefficient varying with the 
ratio of the diameter of the jet to the head as 
ollows 
if H d 300 669 1000 1500 
kK O96 og OS 0.7 
if d X 1800 2800 3500 
K 0.6 Oo 0.25 
For the case you mention your 100 feet of 
head H, and d 7/8 inch, so H Is7T0 xX d 
and the ¢ k 0.74 The theoretical 


oefficient hk 
height of the jet should therefore be 
feet The head H 


0.74 


corrected, 


must be 


however, by the friction in pipe and hose. 
The loss of pressure or its equivalent loss of 
head may be calculated by the formula h 
7 
(4m) in which the constants are d 
2qd 
3 inches diameter of pipe (in your case) 
0.25 foot, l length of pipe 100 feet, and 
29 62.4; and the variables are v velocity 
of water in feet per second, h loss of head 
per 100 feet of pipe, and m—a coeflicient 
found by experiment. The velocity v must be 


discharge of a 
water dis 
area of 


asured 
feet of 
sectional 


calculated from the me 


pipe, i. e., the cubic 


given 
per second by the 


The coefficient m 


charged 
the 
for a 
a velocity of 


hose, varies from 0.0045 


discharge of 200 gallons minute or 
13.07 feet 
0.00452 


feet 


per 
second in a 2% 
500 per 


per 
for 
pe! 


inch pipe to gallons 
32.67 second in a 2% 


minute or 


inch hose. A simpler but less closely approxi 
1g? 
mate formula for loss of head is h . 
1801d® 
in which h is loss of head in feet as before, 
l length of pipe in feet, g quantity of 
water discharged in gallons per minute, and 
d diameter of hose in inches. We regret 
that we cannot conclude the calculation for 
you as you do not mention the quantity dis 
charged, which prevents our arriving at the 
values of v and m in the se ond formula or q 
in the third, but from your discussion of the 
subject we have no doubt that with the above | 
particulars you will easily be able to calculate 


the height of the jet yoursei:f. 
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ELEMENTS OF MacuINe Desten. By Dex- 
ter S. Kimball, A.B., and John H. 
sarr, M.S., M.M.E. New York: John 
Wiley & Sons, 1909. S8vo.; pp. 446; 
196 cuts Price, $3 








h work is the outgrowth of the experience 
of the authors in teaching machine design at 
Co Universit rhe first three chapters 

oductory, taking up the fundamental 
pr of machine design, a brief discussion 
of energy and force problems, and the more im- 
portant straining actions, with formulas for 


stiffness Chapter IV takes up 


while the remainder 


strength and 


lubrication and efficiency 
of the book 
tails illustrating the application in practice of 


the theoretical the 


deals with important machine de 


considerations discussed in 


CoL_Leck ALGEBRA. By H. L. Rietz, Ph.D., 


and A. R. Crathorne, Ph.D. New 
York: Henry Holt & Company, 
1909. 12mo.; pp. 261. Price, $1.40. 
Recognizing the fact that a considerable 
period of time elapses in most cases between 
the completion of the high school algebra and 


the beginning of college mathematics the 
authors have Cevoted the first part of the text 
book to a review of high algebra At 
the same matter is introduced which 
added maturity enables 
In treating the 
topics usually found in textbooks 


school 
time new 


his him to appreciate 
more advanced portion of the 
subject many 
and college textbooks are omitted and the mat 
ter is restricted to the development of those 
central which the experience of the 


authors has shown to be essential. 


points 


ALTERNATING CURRENT Motors. By A. S. 
McAllister, Ph.D. Third edition. 
New York: McGraw-Hill Book Com- 
pany, 1909. Pp. 322, 138 figures. 
Price, $3. 

The 


revised, 


been enlarged and 
recently developed 
synchronous 


edition has 
takes up the 
“split variable-ratio 
vertor and contains a chapter on synchronous 


present 
and 


pole” con 


motors, in which the characteristics of this 
machine as a motor and as a “condenser’’ are 
fully treated The chapter on prevention of 


sparking in single-phase commutator motors in 
the latest commutat 
ing-pole motors. 


THEORETICAL 


cludes improvements in 


ELEMENTS OF ELECTRICAL 


ENGINEERING. By Charles Proteus 
Steinmetz, A.M., Ph.D. Third edi- 
tion. New York: McGraw-Hill Book 
Company, 1909. Pp. 455, 239 illus- 


trations. Price, $4. 

The present work is in a certain respect sup- 
plementary to “Alternating Current Phe- 
nomena,” and specific discussion of 
the different features of individual apparatus, 
presenting the most important electrical appa 
and their action under and ab 
normal conditions. The first which 
was published eight years ago, is revised 
and much enlarged, so as to bring it up to date 
and The author recom 
this read in parallel with 
“Theory and 
Calculation of Alternating Current Phe 
nomena,” as in this way a clear insight into 
the nature and behavior of the apparatus will 
be obtained. 


LABORATORY MANUAL FoR CoL- 

LEGES AND TrRECHNICAL ScHOOLS. Vol. 

I. Direct-Current Studies and Tests 

by William Suddards Franklin, with 

the co-operation of Stanley S. Sey- 

fert, and Clarence E. Clewell. New 

York The Macmillan Company, 
1909. 12mo.; pp. 152. Price,. $1.75. 

The authors of laboratory 

experiments for which are 

| primarily value, 

| while others are 


contains 


normal 
edition, 


ratus 
now 
practice 


book be 
chapters of 


in theory 
mends that 


the first seventeen 


DYNAMO 


describe a series 
students, many of 
for their educational 
such as are sometimes carried 
| out in practic: The directions are 
| plete and practical, the authors 
| that the students be thrown upon their own 
| resources in performing the experimental work, 





chosen 


very com 


and suggest 


so that they will become accustomed to trans 
first part of the book jlating scientific writing into ideas of reality, 
DIRECT AND ALTERNATING CURRENT Test- | and also develop manual dexterity. 
Inc. By Frederick Bedell, Ph.D, as- = . A113 . 
sisted by Clarence D. Pierce, oe es ae igs 
New York: D. Van Nostrand Com- Houghton, Miffiin Company, 1909. 
pany, 1909. 8vo.; pp. 265. Price, $2. Pp. 66. Price, 60 cents. 

This work has been prepared primarily for The object of this book is to acquaint the 
students, although it will doubtless be found) amateur with the positions of the constella 
helpful to others. It consists of a series Of! tions and the names of the principal stars. 
costs on direc* and alternating current appa-|phe Great Dipper is used as the spot from 
ratus, which are explained in such a manner/ which the various constellations are pointed 
that the reader's attention is directed to the] out, hence the odd title of the book. The gub- 
principles underlying the experiments and the | jo¢¢ js considered in a semi-humorous vein and 
significance of the results. Such tests as re-|tha object is well carried out by the author, 
quire special apparatus or unusual testing fa-| ho claims tiiat because he knows but little 
cilities are left out of the text proper, though | more than his readers he is for this reason 


they are described in the appendices to the 


various experiments. 


LESSONS IN TELEGRAPHY. By Charles 
Henry Sewall. New York: D. Van 
Nostrand Company, 1909. 12mo.; 


pp. 88 
The book ji 


schools and « 


Price, $1 
ntended as a 
is intended 


textbook for 
to furnish 
the student not only with the ordinary instruc- 
learn the art of telegraphy, 
takes up the negative side of the 
student what not to do, and 
from forming bad 
difficult to remedy 


olleges and 
tlons necessary to 
but also 
study, telling the 
thereby 
habits 


later 


preventing him 
which 


on. 


might be 


RADIATION, LIGHT, AND ILLUMINATION. 
Series of engineering lectures deliv- 
ered by Charles Proteus Steinmetz, 
A.M., Ph.D., compiled and edited by 
Joseph Le Roy Hayden. New York: 


McGraw-Hill Book Company, 1909. 
Svo.; pp. 305; 127 cuts. Price, $3. 
These lectures by Professor Steinmetz before 


the students in electrical engineering at Union 
University have been compiled not only to pro- 
vide a textbook of engineering, 

also to provide large with a 


illuminating 
the public at 





knowledge of light and radiation. For this 
ason mathematics have been avoided in all 


the lectures except two, which by their nature 
are mathematical and intended for the 
illuminating engineer, the general 
reader who has little knowledge of mathematics 
may avoid these two chapters without serious 
loss, 


are 
However, 


eminently fitted to be their teacher. 


ELectric RAILWAY TROUBLES AND How To 
Finp Tuem. By Paul E. Lowe, M.E. 
Chicago: Frederick J. Drake & Co., 
1909. 12mo.; pp. 367, 118 figures. 
Price, $1.50. 

This is a book for motormen and 
to acquaint them with the mechanism of their 


is designed 


cars and enable them to make their own re 
pairs in emergencies. Their author aims to 
avoid complication and endeavors to explain 


terms possible and 
order 
his 


everything in the simplest 
in a thoroughly practical manner. In 
that the motorman may fix the matter in 
memory, a “Repair Catechism” is included in 
the book, which contains 169 questions and 
answers. 


CompresseD Atr. By Lucius I. Wightman, 


E.E. Chicago: American School of 
Correspondence, 1909. Large S8vo.; 
pp. 168. 


This is a reference work on the production 
transmission, and application of 
air; the selection, operation, and maintenance 
air machinery; and the 
Compressed air and elec 
the 
practical 


compressed 
of compressed design 
of air power plants. 
tricity today share 
field of power transmission, to 
exclusion of all other 
Steam. because of its rapid condensation 
hardly be power 
transmitter for any but the shortest dis 
| Hydraulic transmission has had no general ap 
plication Mechanical means of transmission, 
such as shafts, belts, ropes, chains, and gear 


them great 
the 


transmission 


between 


agents 
can 


considered as a_ practical 








inces, 

















possibili 
the 


limited in their 
electricity, on 


are necessarily very 
and 


unlimited possibilities of 


ties. Compressed air 
offer almost 


extension and of diversified application ; 


contrary, 
and in 
all cases, where properly applied, they are en 
tirely successful when measured by the modern 
With the 


compressed 


standards of commercial economy. 


relative merits or shortcomings of 
power-transmitting 


Modern 


air and electricity as 





work nothing to 


jagents, the has do, 

engineering has defined, with reasonable clear 
ness, the respective flelds of these agents, into 
either of which the other agent cannot hope 
to enter with any degree of success. The 
rivalry of the earlier days between these two 
forms of power transmission has given place 


to a mutual recognition of one another's merits 
cordial certain 
for fully 


co-operation in 
neither 


and 
work 
The 


Woop 


which alone is adapted 


illustrations are numerous 


AND Ex- 
and J. 
French 


Propucts, DISTILLATES, 
TRACTS. By P. Dumesny 
Snoir. Translated from the 
by Donald Green. London Scott, 
Greenwood & Co., 1908. New York: 
D. Van Nostrand & Co. S8vo.; pp. 
320. Price, $4.50. 

The literature on 
obtained by 
limited, so 
warmly 


are 
extraction is very 
volume will be 
divided into 
the chemical 


wood products which 


distillation and 
that the present 
welcome The work is 
parts, the first dealing with 
products of wood distillation, the 
with dyeing and tanning extracts obtained 
from wood. The chapters deal with the prin 
cipal method of distilling wood; the acetic acid 
products of wood dis 
raw 
extraction of 


two 


and second 


the secondary 
tillation; the analysis of 
finished products; the extracts, 
ete., for tanning and other purposes. The work 
is well illustrated by appropriate engravings 
THe Prositem or Evit. A Criticism of the 
Augustinian Point of View. By Ma 


industry ; 


materials and 


rion Leroy Burton, B.D., Ph.D. Chi- 
cago: The Open Court Publishing 
Company, 1909. 12mo.; 23 pp. 
Price, $1.25. 

The readers of this book are warned at the 
outset that the work is not intended for the 
popular reader, but is a detailed technical 
criticism of the philosophical basis of the 
Augustinian treatment of the problem of evil 


The last chapter, however, summarizes the con 
clusions of the author, and may be taken up 
with interest by those who do not care to 
delve into the arguments by which the author 


has arrived at his position. A partial list of 
Augustine’s own works and such other books 
as the author has found useful in preparing 


his criticism is given. 
THe ApocryPpHAL Acts oF PAUL, PETER, 
Joun, ANDREW, AND THomaAs. By Ber- 
nard Pick. Chicago: The Open Court 
Publishing Company, 1909. 12mo.; 
376 pp. Price, $1.25. 

The present work is the first attempt to 
make the researches of Lipsius and Bonnet on 
the Apocryphal Acts of the Apostles and 
Schmidt's Cotpic Acta Pauli accessible to the 
English reader. Only the older and more im 
portant Acts are taken up in the present vol 
ume. Although Acts contain both truth 
and fiction, they are of importance as giving 
us a picture of Christianity toward the end 
of the second century, and form an important 
contribution to the primitive literature of the 
Church. The text is accompanied by copious 
notes, particularly that part dealing with the 
Acts of Paul. 





these 


Star Gazer’s Hanp Book. 
for Amateur Students of Astronomy. 


By Henry W. Ellison, Ph.D. New 
York: Sturgis & Walton Company, 
1909. 16mo.; 55 pp.; 4 plates. Price, 


50 cents. 

The author, who has presented the subject 
of astronomy at teachers’ institutes and similar 
gatherings, has compiled the present handbook 
at the special request of a number of teachers. 
In a very condensed form and without the use 
of mathematics, the main astronomical 
are given. The constellations are dealt with in 


particular, with the mythological toric re 
lating to then 
CASTLES AND CHATEAUX OF OI Bure 

AND BorbpeR VROVINCES By Francis 


Miltoun. Boston: L. C. Page & Co., 
1909. 12mo.; 333 pp. Price, $3. 

The old Burgundian Province was 
allied topographically, climatically, and by ties 
of family with many of its neighboring political 
divisions, and it is for this reason that 
section of France is of particular interest. Not 
in the royal domain of France itself, not in 
luxurious Touraine, were there more of splen 
dor and the costly trappings of the ceremonial 
of the Middle Ages than in Burgundy, which 
has ever been a land of prosperity and plenty 
To the traveler in France this the 
euntry affords particular access 
is easy, owing to good means of communication 


closely 


section of 
advantages ; 


by a network of railroads. The author has 
presented the subject in a most interesting 
manner, and the illustrations by Blanc 


McManus are reproduced from paintings m 
upon the spot. The book is handsomely | 


and bound, and is most luxurious 

Tue Wonpers or ASsIAtTic EXPLORATION. 
By Archibald William, B.A., F.R.G.S. 
Philadelphia: J. B. Lippincott, 1910 
12mo.; pp. 159. Price, 75 cents 


interesting 
Wilds 
Tur- 


The titles of the chapters of this 
book are as follows: Four Years in the 
of Asia; Further Adventures in Eastern 


classes of | 


A Brief Guide | 


facts | 


this | 


Surveying in Mid-Adia; 





kestan and Tibet; 

Lhasa Visited; From Manchuria to the Va 
mirs; An Adventurous Journey Among Celes 
tials and Lamas; The Strange VDeopie of the 
Kast Indian Archipelago; The Unexplored 
Peaks of New Guinea The contents of this 
book have been taken from Mr Archibald 
Williams's larger book entitled ‘““The Romance 


of Modern Exploration,” and a chapier on Ex 


ploration in New Guinea by Mr. Norman David 

son has been added. The book is a very timely 

one, giving the very latest information avail 
able, 

Tue Wonvers or ANIMAL INGENUTTY. By 
H. Coupin, D.Se., and John Lea, M.A. 
Philadelphia: J. B. Lippincott Com- 
pany, 1910. 12mo.; pp. 163 Price, 
75 cents. 

This attractive book deals with.some of the 
wonderful activities of the animal world rhe 
first chapter deais with “Master Craftsmen,” 
the second and third chapters, with Exca- 
vators and Miners” then comes a chapter on 
‘Makers of Baskets then one on Archi 
tects of Spherical Dwellings then there 


Mounds 
Made 
“Ma 
animai 


Makers of 
“Mounds 


two chapters on 


comes a chapter on 
Ants.” This is followed by the 
by Birds’; then 
An entirely 


come 


sons.”" new concept of the 


world is obtained by a perusal of this fas 

cinating book, which has an extremely ugly 

cover. 

MAKERS OF ELECTRICITY. By Brother 
Potamian, F.S.C., D.Sc. Lond., 
Professor of Physics in Manhattan 
College, N. Y., and James J. Walsh, 

M.D., Ph.D., LL.D., Dean and Pro 
fessor of Nervous Diseases and of 
the History of Medicine at Fordham 


University School of Medicine; Pro- 
fessor of Physiological Psychology at 


the Cathedral College, New York 
New York: Fordham University 
Press, 1909. pp. 404. 

Dr. James J. Walsh, who with 


Brother Po 
tamian, presents this new series of biographies 
attracted little attention in lite ry and 
scientific circles with his “Makers of Modern 
Medicine,” “The and Science,” in 
which books he discussed ardently and, it 
with justice, the valuabl 
tific contributions made by that 
clergy of the Middle Ages which 
supposed to have done all in its power to pre 





not a 
and Popes 
must 


be confessed, scien 





very Catholic 


is popularly 


vent the spread of learning In the volume 
before us we have no systematic attempt to 
thwart the purposes of biography by fostering 


although it 
that 
discussed 
and Lord 
all of them men of deep religious convictions. 
On the whole, one will find in this book very 
good sketches of the lives of the great pioneers 


religion, 
the 


lives 


those of 
pointed 

the men 
grinus 


is distinctly 
every one of 
Pere 


were 


out in preface 


whose are from 


Columbus to Kelvin 





jin electricity with a clear presentation of 
how it was that these men came to make thelr 
fundamental experiments and how we now 
reach conclusions in science that would have 
been impossible until their work of revealing 


The biographies published are those 
Columbus, Norman and Gilbert, 
Franklin contemporaries, Galvani, 
Volta, Coulomb, Oersted, Ampére, Ohm, Para- 
day, Clerk, Maxwell and Kelvin 


was done 
of Peregrinus, 


and some 


PowrErR, HEATING AND VENTILATION A 
Treatise for Designing and Construct- 
ing Engineers, Architects and Stu- 

| dents. By Charles L. Hubbard, BS., 
M.E. art |., Boiler Room Equip 
ment; first edition. Brattlebore, 
Vt.: The Technical Press, 1908. Svo.; 
pp. 216. Price, $2 

The contained in 
its beginning in a pocket 
tor 


| 


volume hed 
which in 


this 
book, 
articles 


matter 
note 
which ap 
time to 
these 


served as a basis 


the 


turn 
Press from 
for 
author to 


peared in Technical 
time Occasional 
articles led the 
the most practical value 
form 
treatise on 


calls reprints of 


select those having 


and to combine wth 


them others to sufficiently new material 


to make up a 





power and heating 
plant rh ub t f power is t ted mo 


pp f t team side but h is 


rentral 
found 


‘ I ias been made to cover 
station work, but plants similar to thos 
| in office and institutions 
|'The illustrations are excellent, the wax process 


being used exclusively. 


factories, buildings 


By 


Cottece Text Book or GroLoay 








Thomas C. Chamberlin and Rollin 

D. Salisbury. New York: Henry 
| Holt & Co., 1909 12mo.; pp. 878 
| Price, $3.50 net. 
} For a number of years there has been 
for a thoroughly modern work on ge 
which can be used as a text book At 
we have an ideal book, a perusal of which 
benefit anyone whether he is interested in 
the subject or not te certainly will he 
after he inished a few of the chapters, 
Tv" hook is elaborately illustrated with Gus 

and a_ considerable numbe® of 

plates, many of them in color The illustra 
tion in nearly every case are made from 
original photographs and are a great relief 
from the time-honored illustrations which one 
is wont to see In his geology In wrief the 
hook is divided into two parts: first, Dynamic 
and Structural Geology: second Historical 
Geology Under the first part, the materiala 
of the earth and their arrangement, The G 


logical Work of the Atmosphere, Land Waters, 
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American 


FEBRUARY 5, I910. 








nd) Wate he W 
i i Work of the 0 i 
ze n ! l 
‘ , ; = In 
i I ‘ I 
! \ I I i 
The 1 i dl 
I j i I r 
I I 
M i 
Mi 
I I d 
" ( I d 
I lew 
I al 
, i ‘ 
I ! 
| POLAR DISCOVERIES By 
4 VA Gi Major-General United 
St Arn Fourth Edition, Re 
i and irged Boston Lit 
I I & Company Lyo9 pp 
t Price $1 
‘ ‘ A ret 
i 
’ 
\ 
» ie j or HEREDITY By 
¥ Hate I M.A F.R.S V.M.H 
} st john College Pro 
f f Bilogy in the University of 
Cambridge ambridge at the Uni 
versity Presse New York G. P. Put 
nat ol Uy pp. 396 
Ml 4 to i 
: ling and ! i 
, 
M 
M ! 
tud 
| h pt 1 
t 
at | t 
i d 
i 
i d r 
k M I I 1 
v i 
nid t from 
draw! 





INDEX 


for the Week Ending 
January 25, 1910, 
AND BACH BEARING THAT DATE 
» ' 
“ay 
17,4 
«A : wit 
J a M7444 
\ — 
{ i Mi i 
I { M7 ot 
j 
i rr] 
i 
‘ | i ¥i ”) 
. M7486 
\ \ M7074 
& i a7, 40m 
{ ] t 
\ ‘ ll I M770 
i Vv. Wo il 47,419 
j J "4 
I t M7 i 
i ‘ & 47 3Nt 
j " ‘7 i 
I I & N ‘ 0 
Mi 1 
j " lickes M75 
& M M7441 
i M7,24 
47,368 
i M7 { 
! ] M7 “ 
M7 
! M747 
ite { 
I { 
Ih ' ‘1 
ihe 108 
Bik i 
Blasting t ‘ 
fixing Ss. § ey 17 28 





For which Letters Patent of the 
United States were Issued 


OF INVENTIONS 





| SEBASTIAN LATHE CO 


"Star" el 
* Lathes 


apo R ~ WORK 






FOR FINE, 


SENECA F alts MFG. co. 
695 Water Street, 
Seneca Falls, N. Y,, t 





Engine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORKMANSHIP CATALOGUE FREE 


120 Culvert St., Cincinnati, 0 






et Lathes. Pian- 
and frili 


"AKD LATHE CO., [%) W. 24'St. Cit 


Foot and Power 2"*.," 
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SH 


FOR 
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MAKERS, EXPERI- 
MENTAL & REPAIR 
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W.F.&INO. BARNES CO 





INVENTORS, 
ATTENTION! 


wa t right manufacture, or market 
valty { ‘ cal inventions, electrical or ther 

wine f usehold use Have plenty of capital 
‘ arge seliing reanization tive full desermption 
ir invent number and date of patent. if pat 

ter ve print thustratior etc Correspondence 
ofidentia Address Manufacturer, care of Chas. H 


7S Wabash Ave., Chicago, lll 


Fuller o 











so we can supply ¥ All sizes 
nted and unmeou sted, alwa 
ston Ren we makea 
claltyof selectina rene 
ses ue 





a) purty 
The CLEVELAND STONE CO. 
6th Floor, Hickox Bidg., Cleveland, 0 





HOW TO MAKE AN _ ELECTRICAI 

Furnace for Amateur s U s¢ rhe utilizatic — of 110 volt 

ectric circuits r small furnace ‘ Monroe 

s bis sua irticie is accompanied by de 

ed working drawings on a large scale, and the fur 

iT ean be mad y any amateur who is versed in the 

ine Is rhis rticle contained in SCIENTIFIC 

AMERICAN SUP# P 1182. Price 0 cents 

For sal y MUN ‘ Ir “1 Broadway, New York 
City, or by any kselle ewsdealer 
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FRICTION DRIVE CARS 


For all roads and loads the Friction Drive is nearer the 


perfection mark than any other known form of traasmission 


SEND FOR LITERATURE 
vandling our cars declare that the five 
Dealers 


1910 Lambert Models built to supply 

A Car for Every urpose | 

give them an unusual opportunity to meet every demand 
solicit wrespondence from agents for territory yet 
uncovered The Lambert Line offers an unequalled 
Volume of Sales | 
Licensed under Selden Patent | 


BUCKEYE MFG. COMPANY 
1814 Columbus Ave., Anderson, Ind 


proposition for 











FLY PAPERS FORMULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI 

AN SUPPLEMENT Nos. 10- »9 and 1324. Each issne 
contains several! recipes ‘rice 10 cents each, from 





this office, and from al me alers 


Industrial Alcohol 


Its Manufacture and Uses 


By JOHN K. BRACHVOGEL, M.E. 


x 84 inches. 528 pages. 107 illus- 
Price $4.00, postpaid. 


Size 6'4 
trations 


PRACTICAL, treatise mased n Dr Max 
M k Introduction to Distillation, 
sed y Drs. De uck and Lange, | 


iw material 
i, fermentation, 


ilting, mashing 
distillation 








4 ification of alcohol, alcoholo 
vy, the 1¢ and significance of a tax-free al 
t lenaturing, its utilization for 
i l wer production, a statistical re 
‘ { ates law rhe 
is ba 1 researches and writing 
most em ! ( many’s specialis 
ence fer na d distillation 
nt manutactur f “ om the 
tothe final fied id pt ifiec ay 
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|, coila d condenser. 
Appeal more strongly to experienced motorists this year scientific American Supplement 
than ever before because it has been proved beyond 1514 tells you how to makea coil for gas- 
question that this simple and efficient form of transmission engine ignition. 
is giving far greater satisfaction than the complicated and § | Scientific American Suppleme °- 
ostly gear drive 1522 explains fully the construction 


le 
| containing 





ALE and SNELL BICYCLES 


are the only ones fitted with the 


“CONSOLIDATED” HANGER 


Its true alignment makes them the easiest running 


bicycles in the worl 
ams HUSSEY 
HANDLE BARS 


are furnished 


on all Men's 












models —45 
distinct posi 
tions possi- 
ble. 

Our fact- 
| ory the 
| largest in the 
| United 

States has 
been build- 


ing bicycles of the highest 
grade for nearly a quarter 
of a century, and 
EXCLUSIVE “CONSOLIDATED” FEATURES 
have kept these bicycles in the lead for years 

tor (free) booklet describing 1910 models of Men's 
Women's and Juvenile Yales and Snells. It also tells of 
the ““Consolidated”’ Package Car, which has revolu 
nonized delivery methods 


We build the famous Yale Motorcycles 


Don't buy till you have read our descriptive matter 


The Consolidated Mfg. Co. | 





1741 Fernwood Avenue, Toledo io, U.S. 


MAILING LISTS 


All lines of business in SIX STATES 


contained in the 


NEW ENGLAND BUSINESS DIRECTORY 


The basis of all lists in this territory. 
Issued every two years. 


1910 EDITION ihe A PRICE $7.50 


SAMPSON & MURDOCK CO. 
248 Summer Street Boston, Massachusetts 














AN ideal Health Resort, well 
equipped with first-class 
hotels 

Excelsior Springs is 
Monte Carlo, and no gambling 


EXCELSIOR 
SPRINGS, 
MISSOURI ts allowed 

he mineral waters here sup- 


ply an invaluable remedial agent for Diabetes, Bright's Dis 
ease, Lumbago, and all forms of Rheumatism and Uric 
Diseases, Insomnia and Hysteria 

Excelsior Springs is one night's nde from Chicago on the 
Chicago, Milwaukee & St. Paul Railway. It is reached by 
the famous Southwest Limited train, leaving Union Passen- 
ger Station, ( hicago, at 6 p. m daily, reac hing the Springs 
tor breakfast next morning. Dunner and breakfast served on 


not a 











the train. Descriptive book free 
F. A. MILLER G. A. BLAIR 
General Passenger Agent General Eastern Agent 


icago 381 Broadway, New York City 








‘(SPARK COILS) 


Their Construction Simply Explained 


Scientific American 
160 describes the making of 


Supple “nt 
a ldg-inch spark 














jump-spark coil and condenser for gas-engine 
ignition, 

Scientific American Supplement 
1124 describes the construction of a t-inch 
apark coll 

Scientific American 
1087 gives a full account of the 
an alternating current coil giving a 
spark. 

Scientific 


Supplement 
making ot 
inch 





American Supplement 





1527 describes a 4inch spark coil and con 
denser 
scientific American Supplement 


1402 wives data for the construction of coils 

of a definite length of spark 

The above-mentioned set of seven papers 
will be supplied for 70 cents. 








Any single copy will be mailed for 10 cts. 
MUNN @ CO., Inc., Publishers 
\ 56! Broadway New York | 





The Design and Con- 
struction of Induc- 


. . 
tion Coils 
By A. FREDERICK COLLINS 
Size 6\% x 94 inches. 295 pages. 159 illus- 
trations. Price $3.00, postpaid. 


HIS work gives in minute details full prac ~~ 
directions for making eight different sizes « 
coils, varying from a small one giving a one 
half-inch spark t oa large one giving twelve- 

inch sparks. The dime nsions of each and every part 

down to the smallest screw are given, and the de 
scriptions are written in language easily compre- 
hended. 

Mucn of the matter in this book has never before 
been published, as, for instance, the vacuum drying 
and impregnating processes, the making of adjusta- 
ble mica condensers, the construction of interlock 
ing reversing switches, the set of complete wiring 
diagrams, the cost and purchase of materials, et« 
It also contains a large number or valua le tables, 
many of which have never before 
It is the most « omplete and authorative work as yet 
published on this subject. The illustrations have 
ill been made 
made especially for this work. A large circular 
1 full table of contents and samples of 


| the illustrations will be mailed on request. 


MUNN & CO., 
361 Broadway, New York 


Inc., Publishers | 


MUNN & CO., Inc., Publishers 
361 Broadway, New York 


from original drawings which were | 


A NEW STORAGE BATTERY STREET CAR. 


j (Continued from page 120.) 
|mobiles and electric trucks. So far they 


| have failed to develop any serious difficul 
ties It took the utmost 
part of M1 


tery to a 


patience on the 


Edison to develop the bat- 


now considers 


Naturally the 


state which he 


practically fool-proof 


public has not been so patient and has 
been grumbling about the long delay in 


developing this battery concerning which 


so much has been promised 


The other day the public was invited 
to inspect a street railway car equipped 
with the new batteries, which was run 
on a short section of track in West 
Orange. This car differs materially from 
the ordinary car not only in the power 


but in general design. The amount 
the battery is 
order to make 


source, 


of current to be stored in 


‘imited, and in this power 


£0 as far as possible it was essential that 
all superfiuous weight be eliminated. The 
question of weight is not so vital a mat- 
ter in the ordinary street car and has 


hever received a great deal of attention 
Mr. Ralph A. Beach been Mr 
n adapting the 
traction, called 

build a special car that would be 
that the 

is merely a smaller and slightly 
and it 


who has 


Edison's assistant storage 


battery to was upon to 


as light 


as possible He found common 


street car 


moified steam railroad car, was 


necessary for him to branch out on en- 


tirely new lines. He guarded as jealously 


builder 
backbone of the car 


jagainst unnecessary weight as the 


yf an aeroplane The 


he evolved consists of two 18-foot lattice 


girders which extend the entire length of 
the body under the sez‘s They consist 
of electrically welded steel bars and are 
so inflexible that when loaded with two 


tons at the center they show a deflection 
of but 1000 of an inch Around these 
two girders the car is built In the first 
;place they form a casing to receive the 
| batteries of which there are 210 cells, 100 
lon each side for power and 10 for light 
ing All the superstructure of the car 


is built of veneer and light woodwork 


with the exception of the strap rails and 


posts, Which are of bicycle tubing and act 
as a framework to support the weight of 
the roof rhe roof itself consists of a 
single sheet of veneer bent to the proper 
form, and is so light as to permit of 
making the side posts much smaller than 
j in the ordinary car The fact that this 
car does not have to support a trolley 


pole has allowed of using so light a roof 


The truck contains many novel feat- 
ures. The connection between the truck 
and body is such as to permit of a side 
and end movement of but \ of an inch, 
although it may mov vertically to a 
much greater degree The object of this 
is to insure smooth running and to pre 
vent the usual swaying In place of the 


usual car wheels light steel wheels are 


used. The axles are divided at the center, 
being connected by long sleeves which 
permit one wheel to gain upon its mate 


when rounding curves or in case of a 
slight difference in their diameter In 
this arrangement will be seen the influ 
ence of the automobile There are other 
features as well which remind one ol 


automobile and show a radical de- 


from the 


the 


parture common car construc- 


tion In place of gearing the motors 
directly to the wheels a silent chain drive 
lis used which, as automobile practice has 


j}shown, furnishes a more economical trans- 


| 


|mission owing to the fact that a large 
| part of the sprocket wheels is in mesh 
| with the chain, whereas in the spur gear 
transmission only one tooth, or at most, 


three teeth of the engage the 


4 pinion, 
jteeth of the gear. Furthermore the chain 
| 


can 


rmits of a greater reduc- 
3 to 1 


railway 


| drive pe 
} tion 


fear 
Commonly a reduction is the 


most used on cars, whereas on 


}the storage reduction of 6 
to 1 


lighter 


battery car a 


This permits of using 


and 


is employed 


motors hence forms one oi 


the principal reasons why a chain gear 


been published. | 


| was 


| The car 


adopted 


is equipped with two 5-horse- 
110-volt 
light construction. During the recent 
the car maintained a maximum 


(Continued on page 1833.) 


| power motors which are of a 


very 
tests 
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Legal Notices 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us wah a model or sketch and 








a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 


request. 
Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D. C, 
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ELECTRO MOTOR. SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view Lo assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machiue requiring not over one man pow- 


er. With fl figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 


had at this office and from ail newsdealers. 
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The New York Public Library, Circulation Department 
‘Ties is a story of outdoor boy life, suggesting a 
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320 Pages. 


large number of diversions which, aside from 


affording 


the creative spirit. 
instructions are given for building the various articles. 
The needs of the boy camper are supplied by the direc- 
tions for making tramping outfits, sleeping bags and 
tents, also such other shelters as tree houses, straw 
huts, log cabins and caves. i i 
clude instructions for making six kinds of skate sails 
and eight kinds of snowshoes and skis, besides ice 
boats, scooters, sledges, toboggans and a_ peculiar 
Swedish contrivance 
more instructive subjects covered are surveying, wig- 
wagging, heliographing and bridge-building, in which 
six different kinds of bridges, including a simple canti- 
lever bridge, are described. 


340 Illustrations. 
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The Scientific American Boy at School 
By A. RUSSELL BOND 


|’ takes up the story of “ Bill” and several of his companions 
at 


boarding 


Society, whose object is to emulate the resourcefulness of the 
Their Chief Astrologer and Priest of the Sacred 


ancients, 


entertainment, will stimulate in boys 
In each instance complete practical 


The winter diversions in- 


called a “renwolf.’’ Among the 


Price $2.00 postpaid 


school. They form a mysterious Egyptian 




















(Continued from page 132.) 
speed of 15 miles per hour. The total 
weight of the car is estimated at tons, 
and wili seat 26 passengers, whereas the 
ordinary street of the , same 
weighs twice that amount. The battery 
weighs 2,700 pounds, the car body 3,509, 
and the truck complete 3,800 pounds. it 
is claimed that the capacity of the bat- 
teries is sufficient to run the car continu- 
ously for 150 miles, although in regular 
street traffic, where a car is obliged to 
stop and start and crawl behind trucks, a 
singie charge would probably carry the 
car but half this distance. The is 
to be tested on West Street, in this city, 
where an excellent opportunity will be 
given it to demonstrate its efficiency for 
regular 
gards the battery, but 


car size 


car 


not only as re 


the light 


street service, 


car con 
- eee 
ARTIFICIAL PRODUCTION OF THE VOICE 
(Concluded from page 120.) 

emitted by the larynx were recorded by a 
phonograph. The following conclusions 
were reached: 

When the larynx of a dog is removed 


during chloroform ansethesia, the lat 
yngeal muscles retain their ability to con 
tract for a short period, which varies 


from 3 to 10 minutes, but no contractior 


can be produced in the muscles of a dead 
Jarynx, even if it is removed immediately 
after the of the animal, 
the arterial blood has escaped. 

to produce the vibrations, the current of 


death because 


In order 


air should be impelled by a pressure of 
from 6 to 8 inches of water, as It 
is in the normal production of the hu 
man voice. In these conditions the ex 


cised larynx of the dog barks and howls 
in every note of the canine register, from 
the deep baying of a mastiff to the shriil 
These ; 

by causing 
the 

which 


various not 





pipe of a terrier. 

are obtained at will 
muscles to contract. If 
is confined to the muscles 
the 
cartilages 
which the 


various 
stimulation 
connect 
small 


to 


cartilages (two 
back of the 


ends 


two arytenoid 
the 
posterior 


at larynx 


vocal 


the 


of 





cords are attached) these cartilages ap- 
proach each other and a deep tone is 
produced. If, on the other hand, the 
stimulation is extended to the muscles 
which connect the arytenoid 8 
with the thyroid cartilage (the large V 
shaped cartilage at the front of the lar 
ynx, constituting the “Adam’s appli to 
which the anterior ends of the vocal 
cords are attached), the vocal cords ars 
contracted and a high, shriil note re 


sults. 
The pitch of the note appears to be in 
dependent of the pressure of the air and 


the strength of the electric current, and 
to be determined solely by the part of 
the muscular system of the larynx to 
which the stimulation is applied The 
whole larynx, including the glottis and 
the epiglottis, changes its form with 


every change in pitch. Hence the larynx 


is a musical instrument which produces 
various notes by changing its form and 
dimensions. 
These experiment in addition to thetr 
, ‘ 
i i Ing and 
public speakers are often subject. The 


loss of voice has nothing to do with the 
vocal cords, but 
contraction of some of the muscles which 
the glottis, and is analogous 


is caused by a sudden 


control to 


ae structure, reinforced, E. N. Hunt Scarabeus is gifted with unusual powers, but his magic is ex- ‘ : ‘ 
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Cotton picking machine, W. W. Farnswortt The Canal Lock; Hunting with a Camera; The Gliding tilizer, etc., that modern scientific re 
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ate or box, folding, 4 Sterrett P s - a ~ 7 ; ari . ic | } ‘ , 
ushine seathine 1. i, Mitchell. ar ous The object of these books is to instruct boys how to build various devices |}of his work are in existence, and they 
Cultivating i inséct destr g machine ‘ ar: icularly do i cons i ithi 
min Ss ton meas and apparatus, particularly for outdoor use. The constructions are fully within | are practically as priceless in value ag 
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Hartford Fire Insurance Co. 


With the coming of 1910, THE HARTFORD FIRE 
INSURANCE COMPANY has rounded out a century of busi- 
ness history. That means something in the hazardous business of fire 
insurance, for four out of every five companies organized in this 
country have either failed or retired. It means unshaken stability. 
The smoke of every great Amencan conflagration has darkened the 
sky over the Hartford's head. In San Francisco alone it paid ten 
millions. But emerging tnumphant from the ordeals of 100 years, it 
enters its second century stronger than ever. 

Unshaken stability for a century is no mean hentage, but age 
is venerable only when adorned with honor. Honor implies more 
than honesty. It is the quality which impels an institution to meet 
every obligation, not only with promptness and exactness, but with 
fairness and a spirit of equity. That is the Hartford's record in the 
past, its aim today, and its ideal for the future. Its policies afford 
unsurpassed indemnity, and by co-operating with its patrons to lessen 
fire dangers, it offers continuous service. Its business, scattered among 
more than 15,000 communities throughout this great land, is the largest 
of any fire insurance company in America. Its agents are everywhere. 
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BARKER MOTORS 


““Imitated, but Not Equalled” 
Fine mechanical features. 
Honest power ratings. 
Reasonable prices. 


4-Cycle Engines 
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built Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reiiability 
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JUST A SCRATCH prepaid on receipt of price. 
WITHOUT A MATCH AUTOLITE MANUFACTURING CO., Newark, N. J. 
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Pipe Cutting and Threading Machine 





THE CURTIS & CURTIS CO. 





convince Q, their} 
SUPE SRIORIT ga 
They Add TONE to Your 
Stationery in the Office, Bank, 
School or Home. 

Easily put on or taken 
off with jen thumb and fin- 
ger. Can be used repeat. 
edly and “‘always work,”* 

Made of Neca 3 sizes. In brass boxes of 100, 
gy . Compact.Strong. No Slipping, Never! 
stationers Send 10¢ for baz of 50, 
assorted sizes. _ Illustrated booklet Any aah 
The 0. K. Mfg. Co., Syracuse, N. Y. N° '8 
Marine 


BELLE ISL Engine 


ond H.P. Bare Engine $ 


werful, efficient andre | 














able its size on ea 
—entirely n, improved and 
ne i in every detail —makes speedy 
ttle a Ls fro ao ordinary re — 
boat. Catalog describing all sizes FRE 


New Belle Isle Motor Co., Dept. D, Detroit, Mich. 
timp oF Taatelat: 


Looks like a diamond— wears 
like a diamond — brilliancy guaran- 
teed forever—stands filing like a 
diamond — stands heat like a dia- 
mo.d— has no paste, foil or artific- 
ial backing. Set only in solid gold 
mountings. 1-20th the cost of dia- 
monds. A marvelously reconstructed gem—sent on 
approval. Write for our catalog De Luxe, it's free. 


Remoh Jewelry Co., 453 N. Broadway, St. Louis 


**HOW TO REMEMBER” 
Sent Free to Keaders of this Publication 


bs Stop Forgetting 


You are no greater intellectually than 
your memory. Easy, inexpensive. ln 
B dayne *# income; gives ready memory for 
es names, business details, studies, cor 

















versation; Gucal ps will, public spcakin reonalit 
Send today for Free Booklet. Address ee . 
DICKSON MEMORY SCHOOL, 700 Auditorium Bldg.. Chteage 


Geer Green Egg, Price $225. 


DISCOUNT TO DEALERS 
\. Thefinest motoreye lein America 
at the 

5 H. 2 cylinders; Sheb- 
ler ck ter and highest 
grade of equipment 
throughout. Catalog free. 
Immediate deliveries. 


ST. LOUIS, MO. 


















HARRY R. GEER CO., 851 McLaran Ave., 


Curtiss Motorcycles 
WORLD’S RECORD MOTORCYCLES 

Low truss trame 

Roller bearing engine. 

Light weight, great 
power 

Write for catalog and 
booklet ‘‘ Achievements.” 
THE HERRING-CURTISS CO., 










Hammondsport, N. ¥. 





SOLAR LIGHTS SAVE MONEY 


Sf SALES MEN pol eg 
$3000 n - 


} od Se ga Lighting Speen = rf 
ree, Free catalog. W j 

| {] today Pe WIC ‘AGO ‘SOLAR LIGHT Cc o. \\ 
ry 212 S. Jefferson St., Chicago j/ | 


MARSTON’S 
Patent Hand Foot & Power 
Circular & Band Saws 
Send for Catalogue 
" J. M. MARSTON & CO. 
20 in, Hand & Foot 247 Ruggles St., BOSTON, MASS. 


Power Band Saw 





Large pr Make 











Nickel-pitd 
5 







Wizard Repeating | 


LIQUID PISTOL 


Will step the most vieions dog (or 


man) without permanent injury. Per- 
fectly safe to 
leakage 
rom ar 


carry without danger of 
Fires and recharges by pulling the trigger. Loads 

v Liquid. No cartridges required. Over six shots in 

ll dealers, or by mail, 50e, Rubber-covered Holster, 10¢, 

Se. Money-order or U.S. stamps. No coins 

FARNS & €O., 298 Sheffield Avenue, Brooklyn, N. ¥. 





For Either Hand or Power 
gular hand machine supplied 
ountershaft, etc., and 


This machine is the re 
with a power base. pinior ’ 
ean be worked as an ordinary power 
machine or taken from its base for 
mse a8 a hand machine Pipe ‘¢ in. 
to 15 in. diameter handled easily in 
smal] room, Illustrated catalogue— 
price list free on application 





6 Garden St.. Bridgeport, Conn. 
wrrd 


FAnvrMing fa 


$S-2: 6S. CLINTON rst. 


CHBESLYECO RUESILUSA 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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